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(54) RECORDING DEVICE AND DETECTING METHOD OF INK SPOUTING STATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To securely detect an ink spouting state by 
detecting an ink spouting state through discharge of ink from a part of recording . 
elements of a plurality of recording elements experimentally during scanning of a 
recording head, and selecting in turns recording elements to be tested every 
scanning in plural operations of scanning of the recording head. 
SOLUTION: A photosensor 8 is arranged on a position opposite to a nozzle row 5 
(5a~5d) of recording heads of a recording head 1 between a cap and the paper 
end of recording paper P, and the photosensor 8 is positioned such that an 
optical axis 83 lying between its luminous element 81 and luminous element 82 
intersects with the nozzle row 5c at an angle of 9 . Then, an ink spouting state is 
detected from a variation of the quality of light to the light receiving side as ink 
droplets come through a detection range of the photosensor 8. The detection of 
the ink spouting state is implemented in that ink is spouted experimentally during . 
scanning, so that all nozzle rows 5 can be detected by selecting in turn the nozzle 
row 5 to be detected every scanning in plural operations of scanning of the recording head 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A scan means to be the recording device which records by breathing out ink to a record 
medium, carrying out the both-way scan of the recording head according to the ink jet method equipped 
with two or more record elements, and to carry out the both-way scan of said recording head, With a 
record means to perform record actuation using said recording head, and said scan means, while 
scanning said recording head A trial regurgitation means to control actuation of said recording head to 
choose some record elements of two or more of said record elements in a tentative way, and to perform 
the ink regurgitation, The home position of said recording head which is the end of the scan path of said 
recording head, A detection means to detect the ink discharge condition from two or more record 
elements of a recording head from the ink regurgitation which is prepared between the outsides of the 
effective record section where record by said recording head is made, and is made by said trial 
regurgitation means, The recording device characterized by having the control means controlled so that 
sequential selection of the record element of said recording head is made with said trial regurgitation 
means for every scan and said detection means detects an ink discharge condition in the scan of the 
multiple times of said recording head by said scan means. 

[Claim 2] A 1st trial regurgitation means to control actuation of said recording head for said trial 
regurgitation means to choose some record elements of two or more of said record elements in a 
tentative way during the scan of the direction of an outward trip of said recording head by said scan 
means, and to perform the ink regurgitation, During the scan of the direction of a return trip of said 
recording head by said scan means The recording device according to claim 1 characterized by 
consisting of a 2nd trial regurgitation means to control actuation of said recording head to choose a 
different record element from the record element chosen by said 1st trial regurgitation means, and to 
perform the ink regurgitation. 

[Claim 3] The recording device according to claim 2 characterized by to have further an analysis means 
said detection means detects the discharge condition of the ink by said 1st and 2nd trial regurgitation 
means, and analyze operating state based on this detection result about two or more record elements of 
each of said recording head, and the control means which controls the record actuation by said record 
means based on the analysis result by said analysis means. 

[Claim 4] Two or more record elements of said recording head are recording devices according to claim 
1 to 3 characterized by being arranged by the single tier. 

[Claim 5] Said recording head is [ claim 1 characterized by being prepared so that the liquid ink drop 
breathed out from said two or more record elements may intercept said beam light thru/or any of 4, or ] 
the recording device of a publication to it being alike including a luminescence means by which said 
detection means irradiates beam light, and a light-receiving means to receive said beam light. 
[Claim 6] The recording device according to claim 5 characterized by establishing said luminescence 
means and said light-receiving means so that the optical axis of said beam light may intersect the array 
direction of two or more record elements of said recording head. 

[Claim 7] The recording device according to claim 2 to 6 characterized by detecting the ink discharge 
condition about two or more record elements of all of said recording head by operating said 1st and 2nd 
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trial regurgitation means two or more [ in all ] times. 

[Claim 8] Said trial regurgitation means is a recording device given in ****** 1 characterized by making 
said ink regurgitation perform only by changing the image data and timing to which the ink regurgitation 
is made to perform using the same control signal as the control signal used by said record means 
thru/or either of 7. 

[Claim 9] It is the recording device according to claim 1 to 8 to which it is characterized by the passing 
speed of said recording head which record actuation is performing being the same with the passing 
speed and said record means of said recording head with said working trial regurgitation means. 
[Claim 10] Said recording head is a recording device according to claim 1 to 9 characterized by having 
two or more record element trains which are the color recording heads which carry out the regurgitation 
of the ink of two or more colors, and by which each is constituted from said two or more record 
elements corresponding to the number of said two or more colors. 

[Claim 1 1] Said two or more record elements chosen by said trial regurgitation means The distance 
between said two or more record element trains, the passing speed of said recording head, and the 
number of the record elements which constitute said two or more record element trains, The die length 
of the record made by said two or more record element trains of each, and the record resolution of the 
scanning direction of said recording head, The recording device according to claim 1 to 10 characterized 
by what it opts for from the ink regurgitation period of the scanning direction of said recording head, and 
the distance between the record elements of said record element train. 

[Claim 1 2] Said recording head is a recording device according to claim 1 to 1 1 characterized by having 
the regurgitation nozzle which carries out the regurgitation of the ink corresponding to said two or more 
record elements of each. 

[Claim 13] Said recording head is a recording device according to claim 1 to 12 which is the recording 
head which carries out the regurgitation of the ink using heat energy, and is characterized by having the 
heat energy conversion object for generating the heat energy given to ink. 

[Claim 14] It is the ink discharge-condition detection approach used in case it records by breathing out 
ink to a record medium, carrying out the both-way scan of the recording head according to the ink jet 
method equipped with two or more record elements. The trial regurgitation process which controls 
actuation of said recording head to perform the ink regurgitation from some record elements of two or 
more of said record elements in a tentative way while scanning said recording head, In between the 
home position of said recording head which is the end of the scan path of said recording head, and the 
outsides of the effective record section where record by said recording head is made In the scan of the 
detection process which detects the ink discharge condition from two or more record elements of said 
recording head based on the ink regurgitation made in said trial regurgitation process, and the multiple 
times of said recording head The ink discharge-condition detection approach which a predetermined 
number makes record element [ every ] sequential selection of the record element of said recording 
head for every scan, and is characterized by having the control process controlled so that said trial 
regurgitation process is performed and said detection process detects an ink discharge condition. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink discharge-condition detection approach used in 
the recording apparatus equipped with the recording head with two or more nozzles which record 
especially according to an ink jet method, and its recording apparatus about a recording apparatus and 
the ink discharge-condition detection approach. 
[0002] 

[Description of the Prior Art] The printer which records according to an ink jet method forms the image 
in a record medium for ink by its direct discharge and ink dot from two or more detailed nozzles 
mounted in high density. Therefore, if an impurity (dust) mixes in the nozzle or ink fixes near an ink 
delivery, a nozzle will be got blocked, and by the method (the so-called Bubble Jet) which makes ink 
breathe out with the pressure of the bubble which heat ink, and film boiling is made to occur and is 
produced in a nozzle, the poor regurgitation of ink occurs by the open circuit of a heater which performs 
the heating. 

[0003] This poor regurgitation is an important problem in connection with the dependability of equipment 
in production-goods manufacturing installations, such as equipment used in order to perform textile 
printing as which it becomes the cause of reducing the grace of a record image remarkably, and very 
high criteria are especially required of that image quality. 

[0004] Now, some approaches shown below also from the former are proposed as an approach of 
detecting this poor regurgitation. 

[0005] (1) The record medium for detecting the regurgitation situation of ink is formed outside the 
effective record section by the recording head, and record the pattern which whether it is the nozzle 
from which which has started the poor regurgitation to the record medium can distinguish, next read the 
pattern optically using optical readers, such as a CCD camera, and judge the nozzle of the poor 
regurgitation. In this case, the configuration which can move that optical reader to the location of a 
record medium, and the configuration which can move to the location of an optical reader by rotating 
this record medium using the record medium of the shape of a disk or a roller are adopted. 
[0006] (2) Prepare the light emitting device which carries out the light beam so that a light beam may 
pass through the outside of an effective record section, make ink breathe out so that a recording head 
may be stopped near the optical axis of the light beam and the light beam may be interrupted, receive 
the light beam by the photo detector prepared so that it might counter with a light emitting device, and 
detect whether based on the output, the poor regurgitation occurred from the photo detector. By this 
approach, to use a recording head which has two or more nozzle trains like a color recording head 
corresponding to two or more ink, it is necessary to detect a part for the number (ink color number) of 
that nozzle train. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, it is 
that which learns a recording head for the detection actuation if complicated migration is not made to 
perform unlike the usual record actuation in moving the record medium for detection, an optical reader, 
etc. for detection of the poor regurgitation ****, and there was a problem of it being necessary to equip 
equipment with a complicated device or, and reducing the recording rate as equipment being total. 
[0008] This invention was made in view of the above-mentioned conventional example, and aims at 
offering the recording device and the ink discharge-condition detection approach of being an easy 
configuration, and being able to detect the poor regurgitation and performing suitable record control, 
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without reducing a recording rate. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the recording device 
of this invention consists of the following configurations. 

[0010] That is, it is the recording device which records by breathing out ink to a record medium, carrying 
out the both-way scan of the recording head according to the ink jet method equipped with two or more 
record elements. A scan means to carry out the both-way scan of said recording head, With a record 
means to perform record actuation using said recording head, and said scan means, while scanning said 
recording head A trial regurgitation means to control actuation of said recording head to choose some 
record elements of two or more of said record elements in a tentative way, and to perform the ink 
regurgitation, The home position of said recording head which is the end of the scan path of said 
recording head, A detection means to detect the ink discharge condition from two or more record 
elements of a recording head from the ink regurgitation which is prepared between the outsides of the 
effective record section where record by said recording head is made, and is made by said trial 
regurgitation means, In the scan of the multiple times of said recording head by said scan means, it has 
the recording device characterized by having the control means controlled so that sequential selection 
of the record element of said recording head is made with said trial regurgitation means for every scan 
and said detection means detects an ink discharge condition. A 1st trial regurgitation means to control 
actuation of a recording head for the above-mentioned trial regurgitation means to choose some record 
elements of two or more record elements in a tentative way during the scan of the direction of an 
outward trip of the recording head by the scan means, and to perform the ink regurgitation here, It is 
good to consist of 2nd trial regurgitation means to control actuation of a recording head to choose a 
different record element from the record element chosen by the 1st trial regurgitation means during the 
scan of the direction of a return trip of the recording head by the scan means, and to perform the ink 
regurgitation. 

[001 1] Furthermore, it is desirable to have an analysis means for the above-mentioned detection means 
to detect the discharge condition of the ink by the above-mentioned trial regurgitation means, and to 
analyze operating state based on the detection result about two or more record elements of each of the 
above-mentioned recording head, and the control means which controls the record actuation by the 
record means based on the analysis result. 

[0012] Two or more record elements of the above-mentioned recording head are arranged by the single 
tier, and a luminescence means to irradiate beam light at the above-mentioned detection means, and a 
light-receiving means to receive the beam light are included here, and a recording head is good to be 
prepared so that the liquid ink drop breathed out from two or more record elements may intercept the 
beam light. Furthermore, it is good to establish the above-mentioned luminescence means and a light- 
receiving means so that the optical axis of the beam light may intersect the array direction of two or 
more record elements of a recording head. 

[0013] Moreover, the ink discharge condition about two or more record elements of all of a recording 
head can be detected by operating the above-mentioned 1 st and 2nd trial regurgitation means two or 
more [ in all ] times. 

[0014] Furthermore, the above-mentioned trial regurgitation means can make the ink regurgitation 
perform only by changing the image data and timing to which the ink regurgitation is made to perform 
using the same control signal as the control signal used by the record means, respectively. And it is 
desirable to be [ of a recording head with the above-mentioned working trial regurgitation means ] 
passing speed and that the passing speed of the recording head which record actuation is performing is 
the same by the record means. 

[0015] The above-mentioned recording head is a color recording head which carries out the 
regurgitation of the ink of two or more colors, and may be equipped with two or more record element 
trains by which each is constituted from two or more record elements further again corresponding to 
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the number of the colors of these plurality. In this case, two or more record elements chosen by the 
above-mentioned trial regurgitation means are determined from the distance between two or more 
record element trains, the passing speed of a recording head, the number of the record elements which 
constitute two or more record element trains, the die length of the record made by two or more record 
element trains of each, the record resolution of the scanning direction of a recording head, the ink 
regurgitation period of the scanning direction of a recording head, and the distance between the record 
elements of a record element train. 

[0016] Now, the above-mentioned recording head has the regurgitation nozzle which carries out the 
regurgitation of the ink corresponding to said two or more record elements of each, the recording head 
is a recording head which carries out the regurgitation of the ink using heat energy, and it is desirable to 
have the heat energy conversion object for generating the heat energy given to ink. 
[0017] Moreover, it is the ink discharge-condition detection approach used in case it records by 
breathing out ink to a record medium according to other invention, carrying out the both-way scan of 
the recording head according to the ink jet method equipped with two or more record elements. The trial 
regurgitation process which controls actuation of said recording head to perform the ink regurgitation 
from some record elements of two or more of said record elements in a tentative way while scanning 
said recording head, In between the home position of said recording head which is the end of the scan 
path of said recording head, and the outsides of the effective record section where record by said 
recording head is made In the scan of the detection process which detects the ink discharge condition 
from two or more record elements of said recording head based on the ink regurgitation made in said 
trial regurgitation process, and the multiple times of said recording head A predetermined number makes 
record element [ every ] sequential selection of the record element of said recording head for every 
scan, said trial regurgitation process is performed, and it has the ink discharge-condition detection 
approach characterized by having the control process controlled so that said detection process detects 
an ink discharge condition. 

[0018] In the ink discharge-condition detection at the time of recording by breathing out ink to a record 
medium, carrying out the both-way scan of the recording head according to the ink jet method which 
this invention equipped with two or more record elements by the above configuration The home position 
of the recording head which actuation of a recording head is controlled to perform the ink regurgitation 
from some record elements of two or more record elements in a tentative way, and is the end of the 
scan path of the recording head while scanning the recording head, In the field between the outsides of 
the effective record section where record by the recording head is made Based on the ink regurgitation 
made in a tentative way, detect the ink discharge condition from two or more record elements of a 
recording head, and it sets to the scan of the multiple times of a recording head. A predetermined 
number makes record element [ every ] sequential selection of the record element of a recording head 
for every scan, and the trial regurgitation is performed, and it operates so that it may control to detect 
an ink discharge condition. 
[0019] 

[Embodiment of the Invention] With reference to an accompanying drawing, the suitable operation 
gestalt of this invention is explained to a detail below. 

[0020] Drawing 1 is the solid perspective view showing the detailed configuration of the printer equipped 
with the recording head which records according to the ink jet method which is the typical operation 
gestalt of this invention. 

[0021] As shown in drawing 1 , a recording head 5 is a recording head of the cartridge-type which can 
be exchanged for a new article the whole recording head, when an ink tank is built in and ink is lost. 
[0022] The both-way migration of the carriage 15 is made to carry out in the direction (a main scanning 
direction, the direction of arrow-head H) which intersects perpendicularly with the conveyance direction 
(the direction of vertical scanning, the direction of arrow-head G) of the recording paper P in drawing 1 , 
holding a recording head 5 with a sufficient precision. Moreover, carriage 15 dashes with the guide rod 
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16, and is held by section 15a free [ sliding ]. Both-way migration of carriage 15 is performed by the 
pulley 17 and timing belt 18 which are driven by the carriage motor (un-illustrating), and the record 
signal and power which are given to a recording head 5 at this time are supplied from the electrical 
circuit of the body of equipment by the flexible cable 19. The recording head 5 and the flexible cable 19 
carried out the pressure welding of the mutual contact, and have connected. 

[0023] Moreover, cap 20 is formed in the home position of carriage 15, and it functions also as an ink 
receptacle. If needed, at the time of taking up and down and a rise, cap 20 is stuck to a recording head 5, 
covers the nozzle section, and prevents evaporation of ink, and adhesion of dust. 

[0024] Now, with this equipment, in order to position so that a recording head 5 and cap 20 may serve 
as a location which countered relatively, gobo 15b prepared in the carriage home sensor 21 formed in 
the body of equipment and carriage 15 is used. When the photo interrupter of a transparency mold is 
used, carriage 15 moves the carriage home sensor 21 and it moves to a position in readiness, it detects 
that the light irradiated from some carriage home sensors 21 is in the location where the recording head 
5 and the cap 20 countered relatively by gobo 1 5b using the transparency being interrupted. 
[0025] Paper is fed to the recording paper P more nearly up than a drawing Nakashita side, and with the 
feed roller 2 and the paper guide 22, it is bent horizontally and conveyed in the direction (the direction 
of vertical scanning) of arrow-head G. Respectively the feed roller 2 and the delivery roller 6 are driven 
by the record motor (un-illustrating), are interlocked with both-way migration of carriage 15 if needed, 
and convey the recording paper P in the direction of vertical scanning with high precision. Moreover, the 
spur 23 which is built with a water-repellent high ingredient in the direction of vertical scanning, and 
contacts the recording paper P only in the periphery section of the shape of the cutting edge is formed. 
A spur 23 is the location which counters the delivery roller 6, it carries out predetermined length 
alienation by bearing member 23a in a main scanning direction, is arranged in two or more places, and 
guides and conveys the recording paper P, without affecting an image, even if it contacts the non- 
established image in the record paper immediately after record. 

[0026] Photosensor 8 is a transparency mold photo interrupter which detects directly optically the ink 
droplet which is arranged in the location which countered between the cap 20 and the paper end of the 
recording paper P at nozzle train 5a of a recording head 5, and is breathed out from the nozzle of a 
recording head 5, as shown in drawing 2 . 

[0027] Drawing 2 is the expansion perspective view showing the detailed configuration near the 
photosensor of the printer shown in drawing 1 . 

[0028] The photosensor 8 used here uses infrared radiation LED for a light emitting device 81, really 
fabricates a lens in an LED luminescence side, and can project beam light about in parallel towards a 
photo detector 82. A photo transistor is used for a photo detector 82, an about [ 0.7mmx0.7mm ] hole is 
formed in the front face of the light-receiving side of a photo detector 82 on an optical axis of the mold 
member 80, in the whole region between a photo detector 81 and light emitting devices 82, in the height 
direction, it narrows down to 0.7mm, and, crosswise, the detection range is narrowed down to 0.7mm. 
[0029] Because, since an ink droplet is small, the variation of the quantity of light obtained [ in / it is 
small and / a sensor ] or less with 1/10 compared with the flux of light of beam light, and the path of a 
sensor By extracting a detection field by the pinhole established in the mold member 80 It is because 
the ratio (S/N ratio) of the quantity of light obtained when an ink droplet exists in the field, and the 
quantity of light obtained when an ink droplet does not exist in the flux of light can be enlarged and 
detection precision can be raised. 

[0030] Moreover, the optical axis 83 which connects a light emitting device 81 and a photo detector 82 
is arranged so that it may cross at nozzle train 5c of a recording head 5, and an include angle theta, and 
spacing of a light emitting device 81 and a photo detector 82 is large rather than nozzle train 5c of a 
recording head 5. When an ink droplet passes through the detection range, an ink droplet interrupts the 
light from a luminescence side, the quantity of light by the side of light-receiving is decreased, and 
change of the output of the photo transistor which is a photo detector 82 is obtained. 
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[0031] In addition, the means or the configuration of extracting the above-mentioned detection field may 
not be restricted to the pinhole of a mold member, and may use a slit etc. 

[0032] In the both-way scan of a recording head, this printer performs the usual record, when moving in 
the direction of an outward trip in which a recording head is shown by the arrow head HF (outward trip 
scan), and when moving in the direction of a return trip shown by the arrow head HB (return trip scan), 
it performs complement record for complementing the image defect by the defect nozzle. 
[0033] the field where, as for P2, record is made in drawing 2 after this in the field where, as for P1, 
record was already made by the recording paper P — moreover, the linear encoder by which the scale 
with which the fall locus of the liquid ink drop by which SI, S2, and Sn were breathed out from the 
recording head was attached in 71 in parallel along the migration direction of a recording head 5 was 
attached in 72 by the recording head 5 is shown. 

[0034] And a linear encoder 72 detects the location of a recording head 5 by reading the graduation of a 
scale 71 during migration of a recording head 5. This location realizes the ideal regurgitation of the liquid 
ink drop to the record form P while becoming the criteria in image recording, it contributes to 
improvement in image grace, and also serves as criteria information for the defect nozzle detection 
mentioned further later. 

[0035] Moreover, a member 84 is a member which receives the ink droplet breathed out for defect 
nozzle detection, and it is attached in susceptor 85, although not illustrated, a member 84 is 
intermittently filled with little wash water, and ink is discharged with the water with a suction pump (un- 
illustrating). 

[0036] In addition, it is more advantageous for directivity to use what is easy to extract the flux of light 
strongly as the light source of photosensor, since it is necessary to detect an ink droplet stably 
covering a long distance relatively so that the number of nozzles with which a recording head is 
equipped increases. Therefore, semiconductor laser, other laser light sources, etc. may be used other 
than the infrared light from the above-mentioned LED. Moreover, although an ink droplet is breathed out 
from a recording head one by one per 1 nozzle, since the regurgitation period is a short period of 200 or 
less microseconds, it is desirable [ a period ] to use the good thing of high-speed responsibility, such as 
an PIN silicon photodiode, for photosensor 8. Furthermore, the output of the light source may be 
adjusted according to the properties (absolutely rating [ Incident light reinforcement ] etc.) of 
photosensor 8, for example, may adjust the quantity of light using an ND filter etc. 
[0037] Drawing 3 is drawing showing the arrangement relation between the nozzle train of a recording 
head 5, and photosensor. Especially this drawing expresses as drawing which saw through typically the 
location of the recording head when detecting an ink discharge condition, and the relative position with 
the optical axis of the beam light for that detection from the top face of a recording head 5. Beam light 
crosses the array direction of the nozzle train (the example of drawing 3 nozzle train 5a) of a recording 
head 5 at an include angle (theta) so that clearly from this drawing. 

[0038] Now, in the case of the color recording head as shown in drawing 3 , in order to carry out the 
regurgitation of the ink of black, cyanogen, a Magenta, and four colors of Hierro, the nozzle trains 5a, 5b, 
5c, and 5d are arranged by 4 train parallel corresponding to each color. In order to make it the output 
signal of the photosensor obtained from each adjoining nozzle train not interfere, it is necessary to fill 
the following relation with such a configuration between the include angles (theta) of the distance 
between heads (X), head length (effective record length) (L), a beam optical axis, and a nozzle train. 
[0039] Before the defect nozzle detection about Lxtan theta<X, otherwise one nozzle train finishes, it is 
because it becomes impossible to distinguish defect nozzle detection to which nozzle train the ink 
droplet breathed out from the following nozzle train passes through the inside of light, and is performed. 
[0040] With this operation gestalt, since spacing between each nozzle is determined in consideration of 
an include angle (theta) even if photosensor can detect the discharge condition of nozzle each and is a 
color recording head with two or more nozzle trains, since the nozzle train is leaned at the include angle 
theta to the optical axis of photosensor, the ink discharge condition of each nozzle **** nozzle is 
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detectable. 

[0041] While a recording head 5 moves in the direction for example, of the arrow head HF f when carrying 
out the regurgitation of the ink droplet to the 1st nozzle, the 2nd nozzle, the 3rd nozzle, and .... one by 
one on such conditions, a photo detector 82 receives the beam light interrupted by the liquid ink drop, 
and goes. Detection actuation of an ink droplet is similarly performed about three consecutive nozzle 
trains 5b, 5c, and 5d. 

[0042] Drawing 4 is the block diagram showing the control configuration of the printer shown in drawing 

1 . 

[0043] In drawing 4 , 24 is a control section for controlling the whole equipment, and a control section 
24 is used as a hit working area for ROM26 and CPU25 which have memorized the control program 
which CPU25 and CPU25 perform, and various data to perform various processings, or has the head 
controller 48 grade which controls RAM27 for saving various data temporarily, and record actuation of a 
recording head 5. 

[0044] As shown in drawing 4 , a recording head 5 is connected to a control section 24 through the 
flexible cable 19, and the control signal line and picture signal line to a recording head 5 are contained in 
the flexible cable 19 from the control section 24. Moreover, the output of photosensor 8 is transmitted 
to a control section 24, and the analysis by CPU25 is possible for it through the head controller 48. The 
carriage motor 30 is a pivotable motor by the pulse number of steps by the motorised circuit 32. 
Furthermore, the control section 24 controlled the conveyance motor 31 for the carriage motor 30 
through the motorised circuit 32 through the motorised circuit 33, and has inputted the output from the 
carriage home sensor 21. 

[0045] The control section 24 is equipped with the printer interface 54 which receives the record 
instruction from an external computer 56, and record data further again. The control section 24 has 
connected the control panel 58 with which an equipment user performs various actuation and directions 
further again. LCD59 for performing a message indicator is formed in the control panel 58. 
[0046] Drawing 5 shows the block diagram showing the configuration of the head controller 48, and the 
configuration of the photosensor 8 relevant to the actuation. 

[0047] As shown in drawing 5 , the head controller 48 consists of a regurgitation controller 122 and an 
amendment circuit 123. 

[0048] CPU25 transmits the image data which was transmitted from the external computer 56 and 
saved at RAM27 temporarily, and the image data beforehand prepared for ROM26 to the regurgitation 
controller 122 one by one according to the record motion control of a printer. The BVE* signal (1 21 d) 
which shows the effective image field of the scanning direction of a recording head 5 where record is 
made by the serial scanning method, VE* signal (121e) which shows the effective image field of the 
direction of nozzle train 5a of a recording head 5, a picture signal (121f), and four signals of the transfer 
synchronous clock (121g) of a picture signal ( 1 2 1 f ) are included in the transfer signal. It is controlling 
which data these four signals should record in which location by also calling it an image control signal 
collectively and being generated based on the reference signal from the linear encoder 72 which 
supervises the location of a recording head 5. 

[0049] Moreover, the regurgitation controller 122 and the amendment circuit 123 are connected to 
CPU25 or each other through CPU data bus 121a, CPU address bus 121b, and CPU control bus 121c. A 
device tip select signal, a bus read/write signal, a bus direction signal, etc. are included in the birth 
control signal delivered and received through CPU control bus 121c. In addition, CPU data bus 121a, 
CPU address bus 121b, and CPU control bus 121c are also collectively called CPU bus in the gross. 
[0050] Furthermore, CPU25 outputs luminescence control signal 121a which carries out ON/OFF of the 
light source to the light emitting device 81 of photosensor 8. 

[0051] Now, the regurgitation controller 122 generates the head control signal (122c) which consists of 
four kinds of signals required in order to operate a recording head 5 according to the image control 
signal (121 d-g) supplied from CPU25 through a CPU bus. Moreover, the regurgitation controller 122 is 
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outputting the amendment synchronous clock (122a) and the regurgitation synchronizing signal (122b) 
which synchronized with VE* signal (121e) to the amendment circuit 123. 

[0052] The amendment circuit 1 23 synchronizes detection signal 1 1 2a outputted from the photo 
detector 82 with amendment synchronous-clock 122a and regurgitation synchronizing signal 122b which 
are supplied from the regurgitation controller 122 after raising reception and a S/N ratio, detects the ink 
discharge condition from the nozzle of a recording head 5 with a sufficient precision, and transmits the 
detection data to CPU25 according to the access timing from CPU25 through a CPU bus. 
[0053] Now, beam light 111a irradiated towards the photo detector 82 from the light emitting device 81 
is interrupted by the ink droplet (1 13a-1 13p) breathed out one by one from the nozzle ( drawing 5 1N- 
16N) with which the recording head 5 was equipped. This protection from light is detected by the fall of 
the light-receiving reinforcement in a photo detector 82, and the expulsion-of^an-ink-droplet condition 
of each nozzle is judged based on the information acquired by that detection. 

[0054] Drawing 6 is the block diagram showing the internal configuration of the regurgitation controller 
122. 

[0055] The regurgitation controller 122 consists of a CPU interface (I/F) 1221 and a heat pulse 
generator 1223 so that drawing 6 may show. The heat pulse generator 1223 generates the control signal 
used in a recording head 5, when recording using image data. On the other hand, it connects through a 
CPU bus with CPU25, and the CPU interface 1221 performs generation of a setup required for 
regurgitation control of below-mentioned (1) - (4), and the image transfer signal to a recording head 5, 
and generation of the control signal further supplied to the amendment circuit 123. 
[0056] A setup required for regurgitation control and the signal generation are as follows. 
[0057] (1) A heat pulse setup to a heat pulse generator (1223). 

[0058] Thereby, the double pulse which is usually a heat pulse at the time of record actuation activation 
is set up by the setting signal (1221e). The heat pulse width set up here is the pulse width in a 
regurgitation possible field. 

[0059] (2) Generation of the data transfer signal (1221 a-c) to the recording head 5 based on the image 
control signal (121 d-g) supplied from CPU25. 

[0060] Here, a data transfer signal (1221 a~c) is generated based on the reference signal from the linear 
encoder 72 which detects the location of a recording head 5 as mentioned above, and it is used in order 
to control which data should be recorded in which location. 

[0061] If it says in more detail, synchronous-clock and data transfer signal 1221c of the picture signal (a 
part for 16 nozzles [ The example of drawing 5 ]) corresponding to all nozzles in data transfer signal 
1221a and data transfer signal 1221b will be a latch signal. It is the rising edge of synchronous-clock 
1221b, and after transmitting picture signal 1221a to the shift register (un-illustrating) with which the 
recording head 5 interior is equipped, latch signal 1221c is transmitted to a recording head 5, and 
specifically, a signal is generated so that picture signal 1221a may be made to latch to the latch circuit 
(un-illustrating) prepared in the recording head 5 interior. In addition, the actual ink regurgitation is 
performed by the regurgitation pulse signal (1223a or 1223b) supplied from the heat pulse generator 
1223. 

[0062] (3) **** of clock signal 1 12a supplied to the amendment circuit 123 — this clock signal is as 
asynchronous as image transfer clock 1221b, and is a signal of one 4 times the frequency of this. 
[0063] (4) Generation of VE* signal 122b supplied to the amendment circuit 123. 

[0064] This synchronizing signal is a signal which synchronized with VE* signal (121e), and is outputted 
to a regurgitation pulse signal and this timing. 

[0065] Drawing 7 is the block diagram showing the internal configuration of the amendment circuit 123. 
Moreover, drawing 8 is the timing diagram of each signal in case the detection signal acquired from 
photosensor 8 is processed in the amendment circuit 123. Hereafter, actuation of the amendment circuit 
1 23 is explained with reference to drawing 7 - drawing 8 . 

[0066] In drawing 7 , a band pass filter (BPF) 1231 is a filter for raising the S/N ratio of the detection 
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signal (1 12a) acquired from the output of a photo detector 82, and extracts the description wave (it is 
called a filter signal below 1231a:) of detection signal 1 12a. Detection signal 1 12a is a signal which shows 
whether ink was normally breathed out in an order from the 1st nozzle of a recording head 5. If the ink 
regurgitation is normally made from all n prepared in the recording head 5 nozzles, the signal which has a 
peak a fixed period will be outputted. In detection signal 1 12a in drawing 8 , the detection signal relevant 
to the expulsion of an ink droplet of the 1st nozzle in 112a-1, the detection signal relevant to the 
expulsion of an ink droplet of the 2nd nozzle in 1 12a~2, and 1 12a-3 are the detection signals relevant to 
the expulsion of an ink droplet of the 3rd nozzle, and it continues like the following to the detection 
signal relevant to the expulsion of an ink droplet of the n-th nozzle. However, the condition to the 1st - 
the 3rd nozzle is shown by drawing 8 R> 8. Here, the condition (non-discharge condition) that the ink 
regurgitation was not made for the 3rd nozzle in the condition (discharge condition) that the ink 
regurgitation was normally made for the 1st and 2 nozzle is shown. 

[0067] Now, since detection signal 112a is a signal containing a noise component, it generates the filter 
signal (1231a) which removed the noise component through the filter 1231, as shown also in drawing 8 . 
By this, the detection signal (1 1 2a-1 ) relevant to the expulsion of an ink droplet of the 1 st nozzle turns 
into a signal with which the noise of a high frequency component was removed like the signal (1 231 a— 1 ) 
shown in drawing 8 and which was operated orthopedically. 

[0068] However, since the extracted description wave (1231a) is a feeble signal with a low voltage level, 
the way things stand, it is not suitable for processing by CPU25. Therefore, amplifier (AMP) 1232 
outputs the magnification signal (1232a), and changes it into a digital signal (1233a) by A/D converter 
1233 as a filter signal (1231a) is amplified and it is shown in drawing 8 . 

[0069] Thus, the digitized detection signal (1233a) is inputted into a synchronous circuit 1234, and for 
removal of an unnecessary noise signal, it is orthopedically operated by signal processing, such as a 
spike noise, based on the clock signal (122a) supplied from the regurgitation controller 122 as shown in 
drawing 8 . The detection signal (1234a) without a noise component operated orthopedically is inputted 
into the latch clock of a register 1236. 

[0070] On the other hand, the count signal (1235a) which is the output of the line counter 1235 which 
has counted expulsion-of-an-ink-droplet sequence is inputted into a register 1236, and the value is set 
as a register 1236. The data of the set-up register are outputted to CPU25 through CPU data bus 121a 
according to the control signal supplied through CPU control bus 121from CPU25 c. The register value 
set as the register 1236 is cleared by the regurgitation count signal (122b) the whole twist at the time of 
the regurgitation. 

[0071] Therefore, when an ink droplet is breathed out, a nozzle number is expressed from a register 
1236, and when the poor ink regurgitation occurs, the regurgitation detection data (1236a) set to "0" by 
register clearance are outputted. 

[0072] Next, order is explained later on, referring to the timing diagram which shows actual ink droplet 
detection to drawing 8 . 

[0073] (1) A time-of-day t=t1 regurgitation count signal (122b) is inputted into a line counter 1235, 
increments the counted value, and sets the value of a count signal (1235a) to "1." it, simultaneously a 
regurgitation count signal (122b) are inputted also into the clear terminal (CLR) of a register 1236 — 
having — regurgitation detection data (1236a) — "0" — it clears. 

[0074] (2) Since the standup of a time-of-day t=t2 detection signal (1234a) shows that the ink droplet 
of the 1st nozzle of a recording head 5 was detected, it latches the value "1" of a count signal (1235a) 
to a register 1236. The value of the regurgitation detection data (1236a) latched to this timing changes 
to "1" from "0", and notifies the ink droplet detection from the 1st nozzle to CPU25 through CPU data 
bus 121a. 

[0075] (3) A time-of-day t=t3 regurgitation count signal (122b) increments the counted value of a line 
counter 1235, and sets the value of count signal 1235a to "2." the value of it, simultaneously the 
regurgitation detection data (1236a) of a register 1236 — "0" — it clears. 
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[0076] (4) Since the standup of the detection signal (1234a) of 4th time-of-day t=t shows that the ink 
droplet of the 2nd nozzle of a recording head 5 was detected, it latches the value "2" of a count signal 
(1235a) to a register 1236. The value of the regurgitation detection data (1236a) latched to this timing 
changes to "2" from "0", and notifies the ink droplet detection from the 2nd nozzle to CPU25 through 
CPU data bus 121a. 

[0077] (5) A time-of-day t=t5 regurgitation count signal (122b) increments the counted value of a line 
counter 1235, and sets the value of a count signal (1235a) to "3." it, simultaneously the regurgitation 
detection data (1236a) of a register 1236 — "0" — it clears. 

[0078] (6) time-of-day t=t6 — to this timing, since it will be in the detection condition of an ink droplet 
and there is no rising edge of a pulse signal, a detection signal (1234a) cannot latch the value "3" of a 
count signal (1235a) to a register 1236. Therefore, the value of the regurgitation detection data (1236a) 
which are latch data does not change with "0", but the ink droplet from the 3rd nozzle has not been 
detected, i.e., it notifies a non-discharge condition to CPU25 through CPU data bus 121a. 
[0079] By the above processings, the printer of this operation gestalt can notify the ink discharge 
condition for every nozzle to real time mostly at CPU25. Moreover, since photosensor 8 is formed 
between the home position of a recording head 5, and the record service area, migration control of a 
special recording head cannot be performed, but ** can also detect the discharge condition of ink in the 
both-way scan of the usual recording head. 

[0080] Next, detection actuation of the ink discharge condition in the printer of the above configurations 
is explained. In addition, in the following explanation, in order to simplify explanation, suppose that the 
nozzle train of one train with 16 nozzles is prepared in the recording head 5. this operation gestalt — 
the time of the outward trip scan of a recording head — or an ink discharge condition is detectable also 
at the time of a return trip scan. 

[0081] (1) Ink discharge-condition detection drawing 9 at the time of an outward trip scan is drawing 
having shown typically detection actuation of the ink discharge condition at the time of the outward trip 
scan which moves carriage 15 in the direction of an arrow head HF. 

[0082] In drawing 9 , the small rectangular head where the dot was attached is a regurgitation location 
on the member 84 of the liquid ink drop breathed out from the 1st nozzle, the 4th nozzle, the 7th nozzle, 
the 10th nozzle, the 13th nozzle, and the 16th nozzle, or its drop, respectively. Moreover, for L, head 
length (effective record length : in fact distance from the 1st nozzle of a recording head to the last 
nozzle) and X are [ the pitch between contiguity nozzles and XP of the distance between heads with a 
contiguity ****** nozzle train and LP ] the contiguity record dot pitches of the carriage migration 
direction. 

[0083] In this operation gestalt, the contiguity record dot pitch (XP) is in agreement with 360dpi which is 
the record resolution of a printer, and that value is 70.5 micrometers at equal intervals, respectively. 
Similarly, each pitch between contiguity nozzles from the 1st nozzle of a recording head to the 16th 
nozzle (LP) is 70.5 micrometers. Now, the include angle (theta) to the nozzle train of the beam light 
contiguity head spacing (X) Depended and restricted is about 18.4 degrees. 
[0084] Now, when a recording head 5 moves in the direction of an arrow head HF on the above 
conditions, the regurgitation of the ink is first carried out from the 1st nozzle in a location 301. The 
regurgitation location of the liquid ink drop breathed out from the 1st nozzle (1N) is then controlled to 
cross the optical axis 83 of beam light. Furthermore, a recording head 5 moves in the direction of an 
arrow head HF, next the regurgitation of the ink is carried out from the 4th nozzle (4Ns) in a location 
302. The regurgitation location of the liquid ink drop breathed out from the 4th nozzle is then controlled 
to cross the optical axis 83 of beam light. Hereafter, similarly, when the recording head 5 moves in the 
direction of arrow-head HF, ink is breathed out in locations 303, 304, 305, and 306 in an order from the 
7th, 10th, 13th, and 16th nozzle, respectively. 

[0085] Thus, the ink regurgitation from six nozzles in all is made to carry out to migration of a recording 
head 5, and the information about each discharge condition is acquired from the output of a photo 
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detector 82. When a recording head 5 moves in the direction of an arrow head HF further and the 
location arrives at a location 307, ink discharging same about the adjoining nozzle train is performed. 
Thus, the ink discharge condition from a nozzle is detected, moving a recording head 5 in the direction 
of arrow-head HF. 

[0086] Here, because it is restrained by the passing speed of carriage 1 5, let regurgitation nozzle 
spacing (Y) in detection of an ink discharge condition be three nozzles. With this operation gestalt, since 
an ink discharge condition is detected as the conditions whose expulsion-of-an-ink-droplet periods (T) 
from a recording head 5 the passing speed (V) of carriage 15 is 400 mm/s, and are 176microsec are not 
changed when performing record on the actual detail paper P, the conditions of the above-mentioned 
nozzle spacing are needed. 

[0087] When the nozzle total of the nozzle train of a recording head is set to N, generally the include 
angle (theta) and effective record length (L) which regurgitation nozzle spacing (Y), a nozzle train, and 
beam light make are expressed by the following formulas (1), (2), and (3). 
Y = INT {[N/INTCX/ (VxT))]+1) .... (1) 
theta = 1/Y<=(X-XP)/L .... (2) 
L = (N-1)P .... (3) 

The example shown in <TXF FR=0004 HE=135 WI=080 LX=0200 LY=1450> drawing 9 is the case where 
regurgitation nozzle spacing (Y) is Y= 3. When 3 times of the recording heads 5 cross an optical-axis 83 
top at this time, the ink discharge condition about all 16 nozzles can be detected by performing ink 
discharging. 

[0088] Drawing 10 is the timing diagram which showed the various control signals in the case of 
detecting an ink discharge condition in the outward trip scan corresponding to drawing 9 . 
[0089] In drawing 10 , the image control signal outputted to the regurgitation controller 122 from CPU25 
which made reference by drawing 5 - drawing 6 121d, 121e, 121f, and 121g, and 6a are reference signals 
from a linear encoder 72 which become the radical which generates these signals. Moreover, P301-P304 
are what has arranged the ink regurgitation timing corresponding to 301 to location 304 each which was 
shown in drawing 9 on a timing diagram, and also express typically the location of the nozzle which 
should be breathed out with the control signal on the timing diagram. 1Na — the 1st nozzle — in 4Na, 
7Na expresses the 7th nozzle and 10Na expresses the 10th nozzle for the 4th nozzle. 
[0090] now, if drawing 10 is followed and the predetermined pulse number (for example, 34 pulses) 
output of the reference signal (6a) from a linear encoder 72 will be carried out, it will set to time-of-day 
t=t1 — a BVE* signal ( 1 2 1 d) — being active (low level) — it becomes and detection actuation of the ink 
discharge condition in a location 301 is started, coincidence — VE* signal (121e) of nozzle train 5a of a 
recording head 5 — being active (low level) — it becomes, the picture signal (121f) corresponding to the 
1st nozzle is transmitted with an image transfer synchronous clock (121g), and ink is breathed out from 
the 1st nozzle (1Na) in a location 301. Next, detection actuation of the ink discharge condition in a 
location 302 is started from time-of-day t=t2 from which the pulse number of the reference signal (6a) 
from time-of-day t=t1 is set to "34." 

[0091] here in a location 301 — the same — VE* signal (121e) of nozzle train 5a of a recording head 5 
— being active (low level) — it becomes, the picture signal (121f) corresponding to the 4th nozzle is 
transmitted with an image transfer synchronous clock (121 g), and ink is breathed out in time-of-day 
t=t3 in a location 302 from the 4th nozzle (4Na). 

[0092] Detection actuation of an ink discharge condition [ in / for time-of-day t=t3 from which the 
pulse number of the reference signal (6a) from time-of-day t=t2 is set to "34" / a location 303 ] is 
started from waiting and its time like the following. In a location 303, ink is breathed out in time-of-day 
t=t5 from the 7th ink (7Na). Furthermore, detection actuation of an ink discharge condition [ in / for 
time-of-day t=t6 from which the pulse number of the reference signal (6a) from time-of-day t=t4 is set 
to "34" / a location 304 ] is started from waiting and its time, and ink is breathed out in time-of-day 
t=t7 in a location 304 from the 10th ink (10Na). 
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[0093] Thus, ink discharging is made to perform, whenever it counts a fixed number of reference signals 
(6a) from a linear encoder 72 so that clearly also from drawing 10 . It is prevented that it is in disorder 
of carriage 15 with this, and an ink regurgitation location is in disorder with the rotation nonuniformity of 
the carriage motor 30 etc. 

[0094] Drawing 1 1 is the timing diagram which showed the various control signals for performing the 
usual record actuation at the time of an outward trip scan. 

[0095] In drawing 1 1 , P501-P504 are what has arranged the ink regurgitation timing corresponding to 
each of four locations in the effective record section of a recording head 5 outward trip scan on the 
street on a timing diagram, and also express typically the location of the nozzle which should be 

breathed out with the control signal on the timing diagram. 1 Na, 2Na, 3Na 1 6Na express the 1 st, 2, 

and 3 .. and 16 nozzles. In addition, it is separated only from contiguity head spacing (X) of P501, P502, 
P502 and P503, and P503 and P504 respectively. 

[0096] In the usual record actuation, the according [ and ] to odd number nozzle in locations P501 and 
P503 ink [ according to an even number nozzle in locations P502 and P504 ] regurgitation is performed, 
and the checkered dot of every other nozzle forms on the recording paper P, for example so that 
drawing 1 1 may show. 

[0097] now — if the predetermined pulse number (34 pulses) output of the reference signal (6a) from a 
linear encoder 72 is carried out according to the timing diagram shown in drawing 1 1 — time-of-day 
t=t16 — setting — a BVE* signal (1 21 d) — being active (low level) — it becomes and ink discharging in 
a location P501 is started. It becomes, coincidence — VE* signal (121e) of nozzle train 5a of a 
recording head 5 — being active (low level) — According to an image transfer synchronous clock (121g), 
the picture signal (121f) corresponding to the 1st, 3rd, 5th,7th, 9th, 11th, 13th, and 15th nozzle is 
transmitted in time-of-day t=t16~t17. In a location P501, ink is breathed out according to a picture 
signal ( 1 2 1 f ) from the nozzle of each above. Next, ink discharging in a location P502 is started from 
time-of-day t=t18 from which the pulse number of the reference signal (6a) from time-of-day t=t16 is 
set to "34." 

[0098] It becomes, here in a location P501 — the same — VE* signal (121e) of nozzle train 5a of a 
recording head 5 — being active (low level) — According to an image transfer synchronous clock (121 g), 
the picture signal (121f) corresponding to the 2nd, 4th, 6th, 8th, 10th, 12th, 14th, and 16th nozzle is 
transmitted in time-of-day t=t18-t19. In a location P502, ink is breathed out according to a picture 
signal ( 1 2 1 f ) from the nozzle of each above. 

[0099] Ink discharging [ in / for time-of-day t=t20 from which the pulse number of the reference signal 
(6a) from time-of-day t=t18 is set to "34" / a location P503 ] is started from waiting and its time like 
the following. In a location P503, the ink according to a picture signal (121f) is breathed out in time-of- 
day t=t20-t21 from the nozzle of an odd number. Furthermore, ink discharging [ in / for time-of-day 
t=t22 from which the pulse number of the reference signal (6a) from time-of-day t= : t20 is set to "34" / 
a location P504 ] is started from waiting and its time, and the ink which followed the picture signal (121f) 
from the nozzle of an even number is breathed out in time-of-day t=t22~t23 in a location P504. 
[0100] Thus, ink discharging is made to perform, whenever it counts a fixed number of reference signals 
(6a) from a linear encoder 72 so that clearly also from drawing 1 1 . It is prevented that it is in disorder 
of carriage 15 with this, and an ink regurgitation location is in disorder with the rotation nonuniformity of 
the carriage motor 30 etc. 

[0101] When the discharging sequence shown in drawing 10 explained above and drawing 1 1 is compared, 

as for both, picture signals (121f) only differ, and it turns out that all other control is the same. 

[0102] Thus, with this operation gestalt, the operating sequence of record control can be communalized 

with the usual record actuation, and an ink discharge condition can be detected. 

[0103] (2) Ink discharge-condition detection drawing 1 2 at the time of a return trip scan is drawing 

having shown typically detection actuation of the ink discharge condition at the time of the return trip 

scan which moves carriage 15 in the direction of an arrow head HB. 
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[0104] As shown in drawing 12 , at the time of a return trip scan, a recording head 5 performs ink 
discharging in locations 401, 402, 403, 404, and 405, moving in the direction of an arrow head HB. At this 
time, in each location, ink is breathed out from the 15th nozzle, the 12th nozzle, the 9th nozzle, the 6th 
nozzle, and the 3rd nozzle so that the optical axis 83 of beam light may be interrupted. 
[0105] Thus, the ink regurgitation from five nozzles in all is made to carry out to migration of a recording 
head 5, and the information about each discharge condition is acquired from the output of a photo 
detector 82. When a recording head 5 moves in the direction of an arrow head HB further and the 
location arrives at a location 407, ink discharging same about the adjoining nozzle train is performed. 
Thus, the ink discharge condition from a nozzle is detected, moving a recording head 5 in the arrow- 
head HB direction. 

[0106] In addition, since it is common, the explanation is abbreviated to what explained the semantics 
about L, LP, X, and XP shown in drawing 12 , and a value by drawing 9 . 

[0107] The example shown in drawing 12 is the case where regurgitation nozzle spacing (Y) is Y= 3. 
When 3 times of the recording heads 5 cross an optical-axis 83 top at this time, the ink discharge 
condition about all 16 nozzles can be detected by performing ink discharging. Moreover, also in a return 
trip scan, an ink discharge condition is detectable with the same carriage passing speed as actually 
performing record actuation. 

[0108] Drawing 13 is the timing diagram which showed the various control signals in the case of 
detecting an ink discharge condition in the return trip scan corresponding to drawing 12 . 
[0109] In drawing 13 , P401-P404 are what has arranged the ink regurgitation timing corresponding to 
401 to location 404 each which was shown in drawing 12 on a timing diagram, and also express typically 
the location of the nozzle which should be breathed out with the control signal on the timing diagram. 
15Na — the 15th nozzle — in 12Na, 9Na expresses the 9th nozzle and 6Na expresses the 6th nozzle for 
the 12th nozzle. 

[01 10] now, if drawing 1 0 is followed and the predetermined pulse number (for example, 34 pulses) 
output of the reference signal (6a) from a linear encoder 72 will be carried out, it will set to time-of-day 
t=t8 — a BVE* signal (1 21 d) — being active (low level) — it becomes and detection actuation of the ink 
discharge condition in a location 401 is started, coincidence — VE* signal (121e) of nozzle train 5a of a 
recording head 5 — being active (low level) — it becomes, the picture signal ( 1 2 1 f ) corresponding to the 
15th nozzle is transmitted with an image transfer synchronous clock (121 g), and ink is breathed out in 
time-of-day t=t9 in a location 401 from the 15th nozzle (15Na). Next, detection actuation of the ink 
discharge condition in a location 402 is started from time-of-day t=t10 from which the pulse number of 
the reference signal (6a) from time-of-day t=t8 is set to "34." 

[01 1 1] here in a location 401 — the same — VE* signal (121e) of nozzle train 5a of a recording head 5 
— being active (low level) — it becomes, the picture signal (121f) corresponding to the 12th nozzle is 
transmitted with an image transfer synchronous clock (121g), and ink is breathed out in time-of-day 
t=t1 1 in a location 402 from the 12th nozzle (12Na). 

[01 12] Detection actuation of an ink discharge condition [ in / for time-of-day t=t12 from which the 
pulse number of the reference signal (6a) from time-of-day t=t0 is set to "34" / a location 403 ] is 
started from waiting and its time like the following. In a location 403, ink is breathed out in time-of-day 
t=t13 from the 9th ink (9Na). Furthermore, detection actuation of an ink discharge condition [ in / for 
time-of-day t=t14 from which the pulse number of the reference signal (6a) from time-of-day t=t12 is 
set to "34" / a location 404 ] is started from waiting and its time, and ink is breathed out in time-of-day 
t=t15 in a location 404 from the 6th ink (6Na). 

[01 13] Thus, ink discharging is made to perform, whenever it counts a fixed number of reference signals 
(6a) from a linear encoder 72 so that clearly also from drawing 1 3 . It is prevented that it is in disorder 
of carriage 15 with this, and an ink regurgitation location is in disorder with the rotation nonuniformity of 
the carriage motor 30 etc. 

[01 14] If ink discharge-condition detection at the time of the outward trip scan explained above and ink 



-15- 



discharge-condition detection at the time of a return trip scan are performed, the ink discharge 
condition about 1 1 nozzles is detectable with the both-way scan of one recording head. Therefore, if the 
ink regurgitation is performed from the 2nd, 5th, 8th, 1 1th, and 14th remaining nozzles at the time of the 
outward trip scan of a scan of the following recording head, the ink discharge-condition detection about 
all nozzles can be made to complete. 

[01 15] According to the operation gestalt explained above, the ink discharge condition from the nozzle 
of a recording head is detectable only by changing an ink regurgitation location and a picture signal, 
performing the same control as the record control performed in the usual record actuation. While control 
becomes easy by this since performing a special record control sequence is lost in order to detect an 
ink discharge condition, it is not necessary to have a device excessive for the special record control 
sequence activation, and the device of equipment itself can also be simplified. Moreover, in the 
operation gestalt mentioned above, in each under scan of under the scan of the direction of an outward 
trip of a recording head, and the direction of a return trip, every, although the configuration which 
chooses and detects a discharge condition was explained, this invention is not limited by this in a part of 
record element of a recording head. This invention may be the configuration of detecting a discharge 
condition only during the scan of under the scan of the direction of an outward trip, or the direction of a 
return trip, a predetermined number every about the record element of a recording head in each scan 
that what is necessary is just the configuration that it chooses and a discharge condition can be 
detected about all record elements between the writing scans of multiple times, while carrying out the 
multiple-times scan of the recording head. Moreover, a predetermined number [ every ] record element 
is chosen, and if the configuration which detects a discharge condition is used, it is early detectable in 
all scans while performing record actuation, comparatively that the non-regurgitation occurred during 
record actuation. 

[0116] Furthermore, since the ink discharge-condition detection actuation in the above-mentioned 
operation gestalt can be incorporated into movement of the recording head round trip scan in the usual 
record actuation, without stopping a recording head, there is an advantage that a recording rate does 
not fall for ink discharge-condition detection. 

[0117] In addition, although the case where 16 nozzles were prepared was made into the example and 
the operation gestalt explained above explained to the nozzle train single tier of a recording head 5, it 
cannot be overemphasized that this invention is not limited by this and the number of nozzles can be 
set as freedom, such as 32, 48, and 64. Moreover, if it is the conditions applicable to formula (1) - (3), it 
cannot be overemphasized that the magnitude of a recording head, a recording rate, and the include 
angle to the nozzle train of beam light can be set as arbitration, either. 

[01 18] Especially the above operation gestalt is equipped with means (for example, an electric thermal- 
conversion object, a laser beam, etc.) to generate heat energy as energy used also in an ink jet 
recording method in order to make the ink regurgitation perform, and can attain the densification of 
record, and highly minute-ization by using the method which makes the change of state of ink occur 
with said heat energy. 

[01 19] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds film boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by 1 to 1 as a result, 
it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If the shape of a pulse form is carried out, 
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since growth contraction of air bubbles will be appropriately performed instancy in this driving signal, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. 

[0120] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
[0121] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the configuration arranged to the field to which a delivery which is indicated 
by each above-mentioned specification, a liquid route, and the heat operating surface other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of an 
electric thermal-conversion object are crooked as a configuration of a recording head is also included in 
this invention. In addition, it is good also as a configuration based on JP, 59-1 38461, A which indicates 
the configuration whose opening which absorbs the pressure wave of JP,59-123670,A which indicates 
the configuration which uses a common slot as the discharge part of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, or heat energy is made to correspond to a 
discharge part. 

[0122] Furthermore, any of the configuration which fills the die length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording head of 
the full line type which has the die length corresponding to the width of face of the maximum record 
medium which can record a recording device, and the configuration as one recording head formed in one 
are sufficient. 

[0123] In addition, the recording head of the exchangeable chip type with which the electric connection 
with the body of equipment and supply of the ink from the body of equipment are attained may be used 
by not only the recording head of the cartridge type with which the ink tank was formed in the recording 
head itself explained with the above-mentioned operation gestalt in one but the body of equipment being 
equipped. 

[0124] Moreover, since record actuation is further made to stability, it is desirable to add the recovery 
means against a recording head, a preliminary means, etc. to the configuration of the recording device 
explained above. If these are mentioned concretely, there is a preheating means by the capping means, 
the cleaning means, the pressurization or the suction means, the electric thermal-conversion object, the 
heating elements different from this, or such combination over a recording head etc. Moreover, it is 
effective in order to perform record stabilized by having the reserve regurgitation mode in which the 
regurgitation different from record is performed. 

[0125] Furthermore, by constituting not only the recording mode of only mainstream colors, such as 
black, but a recording head in one as a recording mode of a recording device, even with two or more 
combination, although it is good, it can also consider as equipment equipped with full color at least one 
by the double color color of a different color, or color mixture. 

[0126] In the gestalt of the operation explained above, although it is explaining as a premise that ink is a 
liquid Even if it is ink solidified less than [ a room temperature or it ], what is softened or liquefied at a 
room temperature may be used. Or by the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself by within the limits below 70-degreeC more 
than 30-degreeC and it is in the stabilization regurgitation range about the viscosity of ink, ink should 
just make the shape of liquid at the time of use record signal grant. 

[0127] In addition, in order to prevent positively by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid condition to the liquid condition of ink, or in 
order to prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with 
heating may be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and 
this invention can be applied also when using the ink of the property which will not be liquefied without 



-17- 



grant of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. In such a case, ink is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0128] Furthermore, in addition, as a gestalt of the recording device concerning this invention, although 
prepared in one or another object as an image printing terminal of information management systems, 
such as a computer, the gestalt of the reproducing unit combined with others, a reader, etc. and the 
facsimile apparatus which has a transceiver function further may be taken. 

[0129] In addition, even if it applies this invention to the system which consists of two or more devices 
(for example, a host computer, an interface device, a reader, a printer, etc.), it may be applied to the 
equipments (for example, a copying machine, facsimile apparatus, etc.) which consist of one device. 
[0130] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage 
which recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and carrying out read-out activation of the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the storage that 
it is attained. 

[0131] In this case, the function of the operation gestalt which the program code itself read from the 
storage mentioned above will be realized, and the storage which memorized that program code will 
constitute this invention. 

[0132] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a magneto- 
optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, ROM, etc. can be used, 
for example. 

[0133] Moreover, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that OS (operating system) which is 
working on a computer is actual, based on directions of the program code, and the function of the 
operation gestalt mentioned above by performing the program code which the computer read is not only 
realized, but was mentioned above by the processing is realized. 

[0134] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional add-in board inserted in the computer or a 
computer is equipped, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that CPU with which the functional add-in 
board and functional expansion unit are equipped based on directions of the program code is actual, and 
mentioned above by the processing is realized. 
[0135] 

[Effect of the Invention] As explained above, in case it records by breathing out ink to a record medium 
according to this invention, carrying out the both-way scan of the recording head according to the ink 
jet method equipped with two or more record elements Actuation of a recording head is controlled to 
perform the ink regurgitation from some record elements of two or more record elements in a tentative 
way [ while scanning the recording head ]. In the field between the home position of the recording head 
which is the end of the scan path of the recording head, and the outside of the effective record section 
where record by the recording head is made Based on the ink regurgitation made in a tentative way, the 
ink discharge condition from two or more record elements of a recording head is detected. Since it 
controls to make sequential selection of the record element of a recording head for each [ in the scan 
of the multiple times of a recording head ] the scan of every, and to detect an ink discharge condition It 
is effective in the ability to carry out by incorporating into the process of the usual record actuation, 
without making an ink discharge condition detect actuation special to a recording head. 
[0136] It becomes possible to detect an ink discharge condition, without reducing a recording rate 



-18- 



efficiently with an easy configuration by this again, without using special record control and a special 
device. Furthermore, in a Prior art, simplification of the various devices concerning the needed detection 
of an ink discharge condition is attained, and it contributes also to the miniaturization of equipment, or 
reduction of a production cost. 
[0137] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the solid perspective view showing the detailed configuration of the printer equipped 
with the recording head which records according to the ink jet method which is the typical operation 
gestalt of this invention. 

[Drawing 2] It is the expansion perspective view showing the detailed configuration near the 
photosensor of the printer shown in drawing 1 . 

[Drawing 3] It is drawing showing the arrangement relation between the nozzle train of a recording head 
5, and photosensor. 

[Drawing 4] It is the block diagram showing the control configuration of the printer shown in drawing 1 . , 
[Drawing 5] The block diagram showing the configuration of the head controller 48 and the configuration 
of the photosensor 8 relevant to the actuation is shown. 

[Drawing 6] It is the block diagram showing the internal configuration of the regurgitation controller 122. 
[Drawing 7] It is the block diagram showing the internal configuration of the amendment circuit 123. 
[Drawing 8] It is the timing diagram of each signal in case the detection signal acquired from 
photosensor 8 is processed in the amendment circuit 123. 

[Drawing 9] It is drawing having shown typically detection actuation of the ink discharge condition at the 
time of the outward trip scan which moves carriage 15 in the direction of an arrow head HF. 
[Drawing 10] It is the timing diagram which showed the various control signals in the case of detecting 
an ink discharge condition in the outward trip scan corresponding to drawing 9 . 

[Drawing 1 1] It is the timing diagram which showed the various control signals for performing the usual 
record actuation at the time of an outward trip scan. 

[Drawing 12] It is drawing having shown typically detection actuation of the ink discharge condition at 

the time of the return trip scan which moves carriage 15 in the direction of an arrow head HB. 

[Drawing 1 3] It is the timing diagram which showed the various control signals in the case of detecting 

an ink discharge condition in the return trip scan corresponding to drawing 12 . 

[Description of Notations] 

5 Recording Head 

5a, 5b, 5c, 5d Nozzle train 
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8 Photosensor 

15 Carriage 

19 Flexible Cable 

21 Carriage Home Sensor 

24 Control Section 

25 CPU 

26 ROM 

27 RAM 

30 Carriage Motor 
32, 33 motorised circuits 
48 Head Controller 
54 Printer Interface 
56 External Computer 

58 Control Panel 

59 LCD 

71 Scale 

72 Linear Encoder 

80 Mold Member 

81 Light Emitting Device 

82 Photo Detector 
121a CPU data bus 

■' 121b CPU address bus 
121c CPU control bus 

122 Regurgitation Controller 

123 Amendment Circuit 
1221 CPU Interface (I/F) 
1223 Heat Pulse Generator 

1231 Band Pass Filter (BPF) 

1232 Amplifier (AMP) 

1233 A/D Converter 

1234 Synchronous Circuit 

1235 Line Counter 

1236 Register 

P Recording paper 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 2nd section 
[Publication date] December 18, Heisei 13 (2001. 12.18) 

[Publication No.] JP,1 1-188853.A 

[Date of Publication] July 13, Heisei 11 (1999. 7.13) 

[Annual volume number] Open patent official report 11-1889 

[Application number] Japanese Patent Application No. 9-358400 

[The 7th edition of International Patent Classification] 

B41J 2/01 

[FI] 

B41J 3/04 101 Z 
[Procedure revision] 

[Filing Date] June 26, Heisei 13 (2001. 6.26) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 3 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 3] An analysis means for said detection means to detect the discharge condition of the ink by 
said 1st and 2nd trial regurgitation means, and to analyze operating state based on this detection result 
about two or more record elements of each of said recording head, 

The recording device according to claim 2 characterized by having further the record control means 
which controls the record actuation by said record means based on the analysis result by said analysis 
means. 
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©E^gsH^TKgrf-S W ^kmttlBottmtrfi 1 5 J:* 

[001 4 ] $ btc; '±Ef*SfcP±ffl#®fi:fe* > E&# • 

wt k i o r m v ^ fe tu h m cm we % & jb \> \ . 

lb $ * 5 «»t <fc o T-Y > 9 8t HJ Srfrft 5 <t 5 X' 

*^'y K©j»»JS«-i tmCX'frZ Z b UV\ 
[0 0 15] 'd'blc&'fc. ILEE&^y m**Ofe© 
-Y SrP±W-r5*7— Effigy KtfcoT, Cltvfc^ 

$H5^[»<DfSSk5I^JSrWx.T^-Ct>SV' k . -©It 

**©E**iku*'* let oT>i£it-5E*©« * i: , so 

3E*[6icD^ >-*8fctJBJH»lt ;- : EiM?**(l©B««*niJ© 

[0 0 16] iEEft^y Ktt, DIFIBttftOlEft 

|r*fjS L.fcW S:nttili--5ntta> X/vfc^ 
U .^©Effl^y -Ktt'i J»^/»=¥— SrSpJffl bT^f V? 

[0 0 17] 4fcte©»9iK:J:*Uf» ^®:©IEfl!:S#Sr « 

E»«SH*»fe>fV^i!taSrff 5 «fc 5 : l!itWBE«k^y K© 

i8T?ife5fl&EE«^y K©*— Atf^v's v 
i« -HirEEft^y K t J: 5SES*s4^5tas®®«t 

©*«i:©ii]fc#^-c, ttEW»8ttman:*jvNT*s 

nS-f ttttl iwS<5^T, WBBi^y KO**©E so 



6 

E«~y KOEfikK**@f^»©Eftil*i"offift»lR 
U-CmfEft^ShWieSrUtT U ttneftmiSte J: 5 -f 
n±m^-Sr^Wi-5 «t 5 3 WIS t SrW-T 

[0 0 18] ia±©tejsfcfcJ:9*3Mltf:; Wknimm 

L4» b-f ^y SrffiftJSEflcfcBtffi U-CE«Srff 5 BR 

f fc, K««ifc**©Eft»*©-lB5©E«K*i>b< 
^^'?tmSr : fT5«t 5J-E@^y Koftf^trldlPb. ^© 

w ptm^s<5^T' e^ y Y<Dmk<»*mmmfr 

[0 0 19] 

[00 2 0] II 1 f4*j8W©ft«W*S816^«-e*)5-f 
^^^15, K**fc"«o-CEftSrff5E«k i ^y K*«*. 

[0 0 2 1 ] 18 1 fcjp-f-J: 5 fc, E«-^yK5f±, -fV 

[ WO 2 21 , H'-*te»»* f4 C5f '-ap¥^y v? i 5 ^Eft-^s?'-' 
K6tr»*J!l<flWfL**fe, E»»P©«»*fil (@J 

1 5li, ^ K»l 6 t??taT9il 5 aldj;i9jllijg 
IwEflk'v y K 5 feifrSEtefc-S^Wtfjtt, ^ 

*&$tbTV>5. E®-^^ K5 t 7 Udf->^/V"{r— ^/n 

[0 0 2 3] ^f-r y yv? 1 5©*— V 
fcli^r^ S' r 2 0 «SRlt V^Slt t LT t>««&t" 
5 0 *Vy7 r 2 Otei&glCjKDT-tT.U ±#^«ES 

^ 5/ k 5 ic^» u^-© y x/uassran w istroftas** 

5 ©#»SrS5ih-r5. 

[ 00'2 i 4l-^--r-o8a-ettv-S2S^5'-W-H-v 
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(5) 



tyf2.1 i^r-Yi) y'Sl 5 fc&tt b*tfcS)tj& 1 5 b 

M©7;*- Y4-*9??9»Jtoi*bit^-*'r } )yV \ 5& ' 
Sib LT#^tee*T-#» LfcB*fc, 

io— aa»feBB»*ixte3t*a»bKl 5 bid J; 

t*t*.y? 2 Oh imttftoKttfa UfcteWcfcS £ t £ 

[0 0 2 S].|Eft«PttBH»T«Js!J±*^J&»*ix, 
^P-7 2tJiU!aW K2 2fc,fco-C*¥*6ltett 
rf btuT>.^PPG^(6] (|iJjfe3S^[6l)'fc«8SI$J>5o 

■HS%) s fcJ:o-CW«i**i^ ^H.Jw/S^T^^y y^l 5 
$23 ^tS^fc^S.. tt* 2 3 (SUMS? — : 5 6 

[oo^.el^htyf.sii^ 0-2)^t'<t :5f-> 

^y/2.0 i P <DW®i h<0 N fc«B*0; y K 5 © / 

xywjij 5: a Lfc&SKES £*U, &M«y K5© 
V X^v i ■? tb til $ tu 5 Si & \z&tot 5 

[ o o 2 7. i m 2 l 1^1-7: y y,9 ^ * ^"9" 
..[.o.o 2 8 ] -em \>x**zim&&^z*i&ft3&. 

^asjBvkit, S?t*^8 2C»S3tffiWWffi{-tt J E— 
/V Kni5$t 8.0 Jt t) 0 . 7mmX0.. JmraSS 

•©:fa6«ft*lLkfcJ&*£*U S3t*-T-8 1 tl§^^F8 2 
£ OlH&ttKl&l ttSg&ffl SriS •£ fc ft 0 . 7 m 
m, *g*|6]iCltt0. 7mmfw^?)jiA/T^^. 

[0 0 2 9] fclffcfe, ^^^(it'-AftcDftJtC&U 5 
■fe^OS^Jfc^-Cl 0^<Ol«Tt/J^<, irv-y-tc 

W 8 o fcsmfeixfc -tr>'*-A'R: i t> tfcttiffi&4r&3 r. 

* i , ^ ^ at*3fcJlt * teffft U4 v > fc * feH* * . 
ii:OJf(S/Nlb).t*t<t5wi:m, ttafiT 
&*isi£>Z>^hfrX%Z>i)>ibXhsbo , 

[00 30] SSftlii^ 8.1 igftliT- 82i^ 

.^3ttt 8 3 tt!B&~- y X/U?IJ 5. c t ft flE 0 X'%£ ' 

-WeM $-3t>c- -5S)fe*^"8-lr£ 8-2- i- 

■«3raBRf±IE^r^ s/ K 5 X^U'5- c*± 9 tJE:< )ioT' 



30 



8 

[0031] **s t ±&<D&mm®*& : i>^&*?j&vtte 

-*—A> YW$<D t!V*— MzmZ & <DXtH < s * 1) y h 

[0 0 3 2] ttlE^ y K«a«*St;*3 

[003 3-]..BI2.fc;*svvc*- P;l »±IE@i^P^fEfwlE® 

Sr, SI: S 2, S n(4|E»^:yK*»feetm$*t 

• fc-f ««©*T*W»*v 7.1 ttK«k^ y >* 5 O^t!) 

. [00.3-4] fit, Eft^y K5OT^»j.^^y =7x 
^zi — 9 7 2 Ii7ir-;v.7;l©lt!l Srg*flfc5£ if- 

• ± o TIS^ y K 5 - ©ttfifiBfli 

[0 0 3 5-1 fc. ' 8 4 . ^ / X^ffi(Dfc«) 



[0 0 3 6] **s, JB«fx 5/ .Ktctt^L X/v»*s 

tLx ttmft&# m < * 9 -^i-v ^ t> © & jb ^ tefr 

^5&flJ-efc 5„ tit o X . ' ±IE© LEDW ©#^)tcO{til 

. ^y K*»e>?tai**t5#, t<D*±mmmi-±2 o o ^ s « 

T©S^Jl«t'fe5fcfe; 7* -h-fe>"^8^»iP I N-> 
!)^y7t h^f ^— Kft£*©SiiJ^« : 'tt©ft^'b©Sr 

HeiS L-T.tftv.. ■ ' • ..." • • 
[ 0i0.3i 7:.]:. 121 3 fifE®^ y K 5 <T> J %>vn t 7 * hi? 



ft^l 1-1 88853 



9 

(e) -C'fll^JSo 

[0 0 3 8] &T.'B3ICCTi~J: 5**9— K 
-f Srtbtb-t-^fcfetC/X^ijS a , 5 b, 5 c, 5 
© £ 5 ft«J&T-f4, 7 X^iJ^c^ 

(4, ~y KIHIEMI (X) , —y Kft (*»E«WK 

.( D \ f - -Mew i / x/^ij t ©^ & •( e ) t on 
(4, 9coJ:9iSeBMKtr«^i-2S«^fi. 

[0 0 3 9] LX.t a n 0 .< X - 

$ fc'ftttftriV — ocoy x/i^ij^ga-f-s^&y x;M$m 

/ X;M$ m o T V <Z> © t^WA t?# ft < ft 5 d> S> T* 

[0 0 4 0] i©Hlt»lBj|-ett; yX/w?iJ$r7^ Hrv 

1H4/ X/n o l o'©i!ta*tfBIS:«tai-5 r i #-r?#, 
•*fcV X/^iJ^ Lfc# 7— fEfi^y KT'foo 
T%#yX/wracDraPS5r^g (0) £5%JfcLT&r]£L-C 

^5©X\ #V X^fJ&y X;kd-Y etm^sr^m 

[00 4 1] r. © J: 5 fc*#"C, "flBitit — yK 5 *s0S*.tf 

/K I37X;k ATOM" ^ SBSrBtffli^a t 

ft Sr'ft'ft L Tff < „ W8LV> 3 o © /'X;Wnj 5 b\ 5c, 
'•5 d fc^V^^Pmfc^^*©^ffi!»^lltT-r5. 

[0042] m 4 ttm i ii/Tty y ©ftj^fltj&sr^ 

[0 0'4 3] B4tC*5V*T\ 2 4 tt»Jt^#SrfM»-t-« 
fc»©M»»-C*>9, '*!»»'2 4I1CPU2.5 i , CP 
U 2 5 ^UtT-rSfM^Xn yy A-^^ff-^ &IB1SL 
TV^ROM26t, C PU 2 5^«^ ©&SS:|S?rt- 

B#6tl(c:« : ff-rSfcfccORAM2 7't, SEfS^y K 5 (DIB 

[0044] EI 4 \Z7frf£ 5 i£, IS®^> y K 5 »47 
v'T^-Jr— 7*/W 1 9 UT1BHMIS 2 4\Z&WE U 7U 

**/-7A>>r—-fAs\ <5>\z.\$vm%2 '4i»6>IEfik^y K5 

fe,' 7* K-fe^8©mAtt#J»«J'2 4fcteiS*ix, ^ 
^ K=»>- Fd-74 8£r&-CCPU2 5T*fiWpTtgi:ft 
ofl^;4+!l7^-^ #-JWttElK-3 2- 

l' 4 *y ? XiScK 4 otlslWrt-^T'fc 

So Sfefc, ffcltffgB 2 4 14, ^W»|5]tt3 3*'^L 



(6) - 

10 - 

*-rV yi^e- *3 0=Sr, ^e-*!§ESb[H]gS3 2§r?>UJg 
i£^e-^ 3 1 fcffctfipu y y v^^Air 2 1 
^©tti7j£A7JL.T^3 0 

[0 0 4 5] ftyft8B2 4tt> fl-gB^tf^. 

5 6-*»fe©E«A4^>IE<Sk^-^*S«i- ■ST'y > 

su-2 4 f4gafiiffl#*5a^ <D&f£ j s > «*&ff ft 5 aw^-« 

v^^^rtrft 5*:£>C9LCD5 9 *5|$tt ^TV^. 
io - [0 0 4 6] m5tt^y K=V bet— 7 4 8CD#lj£i-t 

[004 7] E5lC^-f-«J;5fc, ~.-;y >♦=>>■ hn-y 4 
8f4PtW=>v ha-? 1 2 2RXfiffim®&l 2 3frbffi 

[0 0:4 8] CPU2 5 f4^S!5=> ^b°3.-^ 5 6 £>t>«s 

20 s. -*to£3m*isfi; v-y T^^'^-vv^-eiE®^ 
ft SHS'fBfik^ s/ K 5 (0^3ic*lR]to^IiI*^Sr^-r 
BVE*{f-§- (12 Id) , IBafe^y K5<D/X^IJ5 
a *lRl©*Stb®<|lflHjESr*"t-V E *ff ( 1 2 1 e ) , 

h*«#.(i 2 1 f) ■; maw* (1.2 i f ) vmxkm 

(12 1'g) C0 4oco«-g-^^^^ 0 rjx 
h 4 ocom^-(4* t «)T®«»J«9fS-§- h t> WH 
y H5©4fc«Srft£'T3 y =7xyb-y7 2^?i©I 

30. [0049] fttliln^htJ-^ 1 2 2tffiiE[Hl?S 

'i"2 3t i*;~epH^i*^2 T-k r-'ep-uir K t' 
X/<^1 2 l b; CPUa^hn-zW^l 2 1 c5r^ 
VXCPXJ 2 5!&te3L)>^mm.£ftT^Z>. CPU3 
v>o— i 2 1 c Sr^L-CSSr^HS^;^:/ h 
d— /Pff-§-tc(4, f^^f-f 5'7't^ hfa-§-, 
y- K • 7-f hfll*, '^x-f ^-i/s v«-§-fti*^ 
ft*i, CPUf-^Hla, CPU7 

• KU^7 12lt», CPU = yhP-/w^i21c 
£r£ f«>Ti^]S6<j(c C P U/<^ t t>l/-> 5. 

40 [0 0 5 0] MfC, CPU 2 5f47d- Hir>-y-8cD^ 
*^8 1 (d^LT, ^07taSSrON/OFF-r-5^7t$iJ 
' WB-i-1 2 1a Srtb^i-5o 

[0 05 1] $T, Ptffi^^hD-71 22I4CPU^ 
^^UTC PU2 5*^M$n5BMJ»«f (1 
2 1d~g) (C^V^, E«^y H5-«T*«5S*3fc«>K: 
j^ft4i(WO«*T«|*$ix*^5/-KfW#«-9-- (1 2 

• 2c)-fc4jW5, thm=>^Kn-7 1 2 2f4« 

' jEBIH- 2 S-lS#-b*tr «jEn)R^ b- y^--(-l-2 • 2- a ) • ■ 
VE*fif (12 1 e) tm^LfcettB^d-g- 
so (12 2 b) Srm^JbTV^S. 
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[0 0 5 2 ] ffijEdlttl 2 3»4, S**^* 2 4 9 tfcSTJ 
*Jxfctt*P«* 1.1-2 a Sr£lt8t»K S/NJfc£iS£>fc 

qtffia^Kn-7 1 2 2*»btt*&.**b5*|jERIJ!8^. - 
nyM22a i IfctttnXBfll » 1 2 2 b $*T, 

fcftl'U tOi^f-^?rCPU/<7^LTCPU2 
5^fe©T^-t^c?-l' i ^ic&o'TC PU 2 5 

[00 5 3] $T, *3te**-8 l"*»b*3tSH-7-8 2 tcfa 
»7 T.filJfcf $Mct'-A5tl 1 1 .a »4, JSfik^ 5> ,K 5 IC« io 
■fc.feftfc/.XA' (g|.5-e»4-4-:N~-1.6N) .*>bKS*StUi 
$1X5^^1 (1 1 3 a~l 1 3 p) fclio-C&biX 

[.0 0 5 4 ] EI 6.(±ett±j3 V h o~9 1 2 2 (DrtgB^fife 

[0.0 5 5] El 6 d»?>5>*>5 «t P±ttj3>hD — 5 

1 2 2liCPU-Yy^7x-7 (I/F) 122 lit 

— * 1 2 2.3 t*>bfl?J*$^5. t 20 

— h/NW^i^u— *.l 2 2|3.»4; WWr— 9 Srfflv 

fa-§:%^i-5. CPU^f^7 I -7i22i . 
ttCPU 2 5 t « C P U/^X Sr^- L tgii ^ tl, &3$<9 
(1). ~ (4) ©.Btlii«i»^»J5cKS'i:i IMfc^yK 
5->©Sf^te2l«-§-<0^. -.$ e>fctt, .ffiiEEKl 2 3 

[oo56 ] ^mm\^^n&femm%»c&h \±u 

[0 0 5 7] (1) t-H^/VXvii^li'-^ (1 2.2 .so. 

[0 0 58] mftszmwiftmft m<o t - h 

/■«/V^T-fo5^y/WVV'^^|g^f^- (i 22 1 e) \Z . 

[0 0.-5 9] (2) CPU 2 5d»&{Hci|&$H5HIRflPJff- 
ff# (1 2 1 d~g) 'fc*-Jt^1Bft^y K5-.©f- 
(1 2 2 1 a~c) <D±J& 0 

[0060] (1221a — 

c) i± % H«xE©«t5f-iB^s/ k 5 ©KtBSr^m-rs y 4p- 

[006.1] $t>{di¥L.<m^tf, y-^mmm^i 2.. 

2 1a f4£/ XyHr^-fS (HI 5 <D#|T?f4 167 X/w 

M 7 f -^te^ff # 12 2 1b ttRIJW* n.y 
2 1 c f47 -y^f ^•■CfeSo ft' 

T\ MflH9-l 2 2 l.«f*|E«r^y^5rt»Kilt*fetU 

» 
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1 2 2 1 .c SrlE^.j/. K 5 L-> s/ K 5 ftgp 

(^El^) lcW&ft#l 2 2 1 
afc7.y.^3"£*±.5te»*«:4iriSi-5. fc*J> H&t© 

l^Pfc|±W4k — h^VV^^i^V"- ^ 1 2 2 3A>f>ft 
^^^•Snta^^V^m-i- (1223at>L< (41223 
b) ^J;9HtT$*l/5*.: . 

[00.6 2] (.3) ttiEPBSl 2 3»C'«*6-t-5^n y ^ 
ff-S§-l 1 2 aCD^J*^<D^o y>fg-§-f4s Pf-te^iS* » 

y^ 1.2.2 1 b t0mmx\ a>o, 4fgF©ja&»wm-§- 

T'fcSo • ... 

[0 0 6 3] (4) ffijEBSgl 2 3l:ftJSt5V.E*« 
f 1 22b <D±$. a 

I 0 0.6.4 ] ,Z.(Ommm^r\t. V E =Mt-§- ( l 2 1 e ) 

.izmm Litis*-?. p±m^k*fg-§-£i5)^ s v</-em 

7J $tl/6« 

[0.06,5] E) 7 f4*fiElHjg& 1 2.3.©rta5«^?r^-ry 
ny^BlT»*>5. *fc, H8.f47* h-fe^.8*^#e> 
Hfc^*Pfg#*S«E|llK 1 2 3-C^a$^5NfW#{l-§- 
©•^^.Af t- hX-feS. .filT, H7~.H8*#JHUT 

ffljEIBK.1- 2 3 ©af^mp^-ciftwi-s-. >' 

[0 0.6 6].EI7.fC*5V^> '.^Y'^.y Afl'? (BP 
F) 1 2,3 1 (4, S3t*T-8 2 01ti*.*»6i»fetb<5**P 
ft^- (1 1 2 a)-<D.S/Ntf:£fr±£^3fci6©:7'<vi' 
T%. «|*Pft# I- 1 2 a ©«» ( 1 2 3. 1 a : &, 

Ti y^/^m^-ty^) .Srtttai-<5* : -«*pflH9-i 1 2 

a. »|E«^N 5/ K 5 l.v/.X/W*i.b«I#IC-f dSjES 

E18fc:*5}t5^*P(§-§-l l'2.aiC*3VT> l 1 

1 1. 2 a - 2 f4|B 2 / X/W-T ttetttitcBaii b 
/ttfc*P«*. 1 1 2 a - 3 f4Jg 3 / X/KOW ^^Metm 

8flt ~^3/X^.*T-<D^^$tl<T^5. 
r r -CI4, Jg;l-< .2 / X/»flS«jE*fc-f >-^ntffl^^$tv 
fc^fig. (efcttiJRtfi) ^?9km>te $ 

[00 6 7] $T, E8tct,^$HX</^-5 «fc ^ 
ft 112 att/.-f-X^Sr^/fff^-C^afc*, y 
4A<$ 1 2.3 1 Srii.bT/^X^Srl^*Lfc7-Y;^ 
{§* (1 2 3 l;a) .^t5. rWcJ;cX, 
(4, II yX^^.V^^thaiicBIJlLfc^Wf-f- (1 

1 2 a - 1) (4IH8{C^$^5fs-§- (1 2 3 1 a-1) 
<D X b KB »ftj«^© / X> 5 $ fitJStJ» $ ttfcffi 

■-- [-0-0-.6 -8 ] • 1>*»-L;,- e M&4flitftMiimr 0 1-2 -3- 1 ■ 

a) fr^y^jv&fc^qmmfk-Q reft 
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(AMP) 1 2 32li7^;^II# (12 3 1a) 
«LT\ I2|8^^JXTI/>5 J; -t©*8'tgft#- (1 
2 3 2 a) £rtiJ;*lU A/Day^-^ 1 2 3 3KlJ:*> 
ry^/HI^- (1 2 3 3 a) ic^m-r*. 

[0 0 6 9] 5 JcUT"7 f v ? ^/Wk$3T'fc^^'fs _ §" 

(1 2 3 3 a) ftffl$m%\ 2 3 4{-A^J$^ 
* / -< X& ^Oft-g-fcBffifcttJFRfc / ■< X«*OBft*0 

2 2 7>>ibtfc^$*V5*n.;,4Mf-5§-(l 2 2 a) 
(1 2 3 4 a) 14, \?\>%9 1-2 3 607^0?^ 

[0070] '■4^*mnkmmi¥$:*v^ h l-c<^ 

1 2 3 5©Ui^Tfe5* l ?Vh«f 
(1 2 3 5 a) fiU-^;** 1 2 3 6 tcATJ.^H, -?:©fii 
#1^** 1 2 3-0'lcR&£*b&. fe^^HfcUi?^^ 
«7- ^tts CPU25i>bCPU3VFn-/V^71 

2 1 cSr^-U-Cttlg^JxaWUlfi^^o-C,' CPUt 
—9**. 1 21 aSr^LTCPU2 51;ffl7J$tl5„ U" 
v 5 ** 1 2 3 6(CSg^$Hfc:l/v J ^^{ii:«P±m^e7» 
m# (12 2 b) K^OfttfmKi^-y T*ii«. 

[0 0 7 1 ] tot, -YV^jB*SRtm$^fct#tt, 1^ 
•^^1 2 3 6/&>kfi/X/V§-§-£S;bU ^i-^Ufctb 
^Sd 5 ^* bfc £ £ ti * * y J: t» " 0 " 1 1£ 
Z«klii&L*n7 t —* (1 2 3 6 a) *SW;*J $JT,S 0 
[0 0 7 2] ^moJ y*ffitk*D%m8\Z7ji1-.f 

[0 0 7 3] (1) .Bf&l t = t 1 
i efcttl ** ^-Kli#- <-l.:2:2- b -M&?.>te*# 1- 2. 3: , 
5»CA^I ^©^^hfitSr-f':^ y yVh L>t7l7 
^h^^M -3 5 aO WfttSr "*T" ■'te"t"®i*' i *'iTii'R « 
Bf£, thm^ K{f# ( 1 2 2 b) tt\ Vv 5 ^^ 1 2 

3 6©* y 7**8^ (C LR) ttA^^iX, HfctU&fclX 
-9 (1 2 3 6 a) 5r "0" > yr-TSo 

[0 0 7 4] (2) t = t 2 
&*qft# (1 2 3 4 a) ©£*>'±;&S 15 fifc!E»~ s> K 5 © 
Hi /X;v©^v*ffiasfc*ncF;h/fcr. i:Sr^-fwe, fi 

17^ (1 2 3 5 a) .©fit. " 1 " £ 1 2 3 

fclx— * (1 2 3 6 a) ©fitte "0" "1" {d^ltS 

U f 1 /X/Vd^w^^^Jjg^SrCiPUi 5U1CP 
U7*— 12 1 a^^ltiftltS. 

[0 0 7 5] (3) mM t = t 3 ■' ■• ■ 
6tttl*^»ff# (12 2 b) fry 4 ^13 VI/ 9 1 2 3 
5 ©# 7 V hfifSr-Y y^li^vhU # 7 >- hfS-S- 1 2 
3 5a©fit£ "2." K^fS. ttlt RWfc, - 1^-^^ 1 
2 3-6©Ptm&fcrr — * (1 2 3 6 a) ©fit£ "0" * 

•y-T-t--5s— ----- - — - : — - • — 

[0 0 7 6] (4) mM t = t 4 

&©tfc*P{§-E- (1 2 3 4 a) ©SC*>±AS») fiEft^y K 



(8) 
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5 ©H 2 / X^©-f as'asfcfcq - t Sr^i"© 
T% tf^Mf-fl- (1 2 3 5 a)'©fit "2" SrUv 5 ^.^ 
1 2 3 6{C7y^-T5c Z.<r>94% ^V-ev-yJ-Zivtc 
Vktitikto?—* (1 2 3 6 a) ©fittt "0" "2" 
'teWfc U IB 2 / X/\sfrh<D-( s9 »&fcj£''c P U 2 5 
I^CPUf- 9'<X 1 21 a Sr^UTa*Pl--5c 

[0 0 7 7] (5) l»J8t="f5. 
thtH^ ^ >- hm-^" (12 2 b) ASy'fy*?^ 12 3 

5©#*:x Masr-r^ im^hu -tivi/hm^ (i 

•10 2 3 5 a) ©fittS: "3" ]di-5 c ^-fti: IDBtK, ^i** 

* 1 2 3 6 ©Stmi&fcl-r-* (1 2 3 6. a)- £ "0" * 

y ri-*. : ■ - : •• ■ 

[0 0 7 8 ] (6) T$m-t ■= t 6 

ro^'-f^y^ft^&fit (1 2 3 4 a) te-O^M 

^fcfefc, #7>-h«-§-! (1 2 3 5 a) ©fit "3" SrW 
v 5 ** 1 2 3 6»C7-S'^ : "t-Sri^ 1 e#feV\ t£oT, 
7 tf^f— ^-CfcSPttH^X-^ (1 2 3 6 a) ©fit 

tt "o" ^3 /x^ ?>©<>• i?}gf4 

20 *^T-*>5, IP*>, 5Fettmfe*SrCPU2 51CCPU 
•f-^Kx 121a SrfrttlfeltS,, 
[0079] E*±to±-5fc«yffifcJ:o-c» r©Hffi^ffi 
©7° y f±(5(3c y T/V^ -f X/vft©-f qt 

lllttI?rCPU2 5CIftf5rti5-!?#5„ £fc, 7 

* h ir Vf - 8 f4IE»^ : y K 5 © A jK -> 'a V t IE® 

^©"p-C-f V^©etffl^lSSr«imi-5 r t ^T-# 5c 
,v: ; , ;[ .0. Oi 8 0 J^WsgfcJb © ±. & &*^©7^yA&s.5 »2*5 It 

1 6 i@© / X/P^rW Lfc 1 Jij© y X/wjiJdSfSJf bixxi/ ■> 
5tt5. Z<DmffiMWi-et±. Bft^-y KoffiBS*36«r' 

[0081] ( 1 ) assies ©-< pt.a#t^m 

® 9 y s/v^l 5 $r^fPHF©^l6]»C^i!|-t-5a?S 

40 [0 0 8 2] @9l:*3^t, ,Ky h*S(*$*L*:/>$*eg 
A te** ; 1 / X/w JB-4 / X/v, JB 7 / X/K 1 
0 7 X/P\ ^13 -/X/W, fl 6/ X/VA^StfcU $ 

f±fE»^y K©^ 1 > X^*»b*i^V.X;ix^-c©Bg 
Pi) \ X / X;^U t ©~ y-KIBJEHI, L P 

. f*P«/X/Hiflt'V7\ xptt^-r y y5?i«b*iRi©» 
«IE«-K.y •h-t ! ^^--e-*> & ■ 

[0 0 8 3] r ©^iS^ffifCfcV n-CP^IE^ K j/ hfc* 5/ 
so' ^ (XP) tt, 7"y '^OiaWWMEfJ!>5 3 6 0 d p 
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i fc— & LT*5 5 , t©fltttt-t*V-eil«MDBlO. 7 0. 5 • : • * 
n mX'hZ* 1E»^ V h'<om I S X/H6»5>* 1 

6 J T?C0=&P^ / X^HV] t';/f (LP) t7 0. ■ 

5n-mT?*>6. S.-C, We^yKMHS (X) iotWfi 
£ax5tr-Aft©/X^JU:*H^3'£ (0) tt, fti 
8.'. 4° -Cfo5. , . v 
[0 0 8 4] ST, : aiOJ:?**^"?, B»^yK5 

bias 3 o i--e-f ^ttttu-^s. tot*, gn/x 

(IN) *ie>qtffl**b5-f ^^IK*ottU«ffflH±. t' »o 

E«->y K5d^fPHF©^(6]^*)L, 147 
X^v (4N). i^ffil3 0 2T?-rv^Sr.P±ttJi-?)o -£© 

(4, if-A*©3te*l8 3S:*9J5J:5»!:#JW**b4. £A 

<t^l:, M3 0 3, 3:.0-4, 3 0 5, 3 0 .6 "C* 

J(S7, |10, $13, |16./X;v*^ffitl^ 
^^*settU^tu5 e ' ' ; > ; •» i 

[0 085]rcDi5 KfE&^ S> K 5 W^Sfctd^ fcHtT * 20 
•jY. J .= I NT {' [N-M NT .(XH- 

0 = l/Y^r(X-'XP) A 

.. ; ■ L ;,= = (N- 10: P } 

m 9,\z^ir ^SfiBtai /.Xj-HWHS *(Y) # 5 Y= 3 ©»-£-? 
fe 5c r ©B#f4, 3ttt 8.3 _b& 3 IhJWIE^ y K 5 

,.[.0.0 8 8 ] |3l,OMv : 0-9 fcSt^Ufe&Jfc^tettV V"-** 

[0 0 8 9] 01 Oti^^T, 1 2 I d; 1.2 1 e, 1 
21f, 12 1 git HI5.~I216T-mXLfcCPU2 5 

ftttll ay> n .— 7 1 : 2 2 ffl* $ tlZm&ftfflte ■ ' 
t, .6 a teZtvbvmtt&l&lrzmzteZ, y ~T^v. : 
= -^7 2^b©Sipffi-§-X'*)5.o P30 1-P. ' 

3 0 414, E)9tC*JV>T^Lfc{4«3.0 1-3 04^5* 

gaBLfct>©-e, &w<i i*f-*— h ±<oM'Mim^o± 

tti&tiZ^tV X/WQ&tt£t>tg^!Hlfc:SUT<^2>, 1 ^0 
N a ftll/X;^, 4N a (4^ 4 /X;^, 7 N a (4 
f7;X;^ 1 0;Na.lifl 0/'X/^«j5LT^ 
5. -. '• '■■ . • • ■ -'• - •• : •' ' 
[0 0 9 0] $r, iai oiw^x«, y=r^^3-^ 
7 2A^©I$ffif (.6 a) tfiffi&<fl'*Ql. (#R»4\ 
3 4v?/V^) m^)$Jx5is t =-t-sl^*5^T, ■ 
•B V.E*fg-§- (1 2 1 d) iPT9-f-4 7?i (.n— U^V) • 

it 5. :p]^»C. i«B«fvy**5-©/ X/V?!l-5 a T ©* 
V E *\S %■ ( 1 2 1 e ) &T 9 7~ 4 X .( P.-r.^M 1- so 



75 

6<@©./X;i'A^©^>'.*.&ffl&frfc:fcHi\ ©nftiS 

/>> s> K 5 j&s § h fci^EPHF©* I*] Cl$ft L, -t ©ffilt # 
4M.3 0 7»c*Lfc.i:#, -.WSrt-syX^lcov^Tra 

^ jy K 5 Sr^fPHF^t^lc^Sb $ •&/«ca5 b / X^va^ h (O 

[0086] -f^^i!tta*i»©*ate*s»tset 

ttiy X/W.MH (Y) 3 / X/vir-t-^.Wtt, ^ U y v 5 

. 1 5 (0#tb3ta (V) iMOOmm/s^f, 
|E«k^.y K-5*?fe©-<>'^*Stta»»!- (T) aM 7 6 M 

^co^mSrff 5 ±12© / XA'MB©*^^^ t . 

[0 0 -8: .7 ] :IE®^-: y Kco > X^J© / X^^.^: N b 
t , tfcltt / X/HHM-. (Y) , / X/^iJ t X-J*%<0 
■.ttfrAW) > .(D — «T© 

(1) , (2) _, (3) (Cj;.o:T^t>.$>L5o 
(VXT) ) ] + 1 } •••••• (1) [ ■ 

. ■ •. .!- (2.) ■ 

, •••• .. ' ■•. ■. (3).: •: 

it*-*:WMBS&m9 * v9, (1 2 1 g) tHI^l 
■ y X/ufc#JSl;fcPHMt#. (1.2 If) 3^1636* it, fit 
13 0 1 ^JSl^T^l yX/U (1 N a.) 

ta$H5. &m.t:=..t l^.hxommis^r (6 a) 

0^<A'.^.»aS " 3 4 ",t«5fa t = t 2 ^b, {£* 3 

l [o o,9;ii.rim ftt30-l {wja(t-5.©i|^# 
• ^ '"fSM^-y .RW X^'S'aWE-li'f-t 'f 1' 2 1- 
e) *5T.^.7T-f X (n-Uv<;v) tC3& ?> , Wtete&IHJIB 
•9o.y9- (1 2 1 g) i-it-»caS4/X/Hc»*£:UfcH 
(12 1: f.) -*S.|ia6.S*t, tt3 0 2fc*SV^r» 
4^X;K(4Na) ' 7b>b4i>'9 t = t 3.K*SV^t 

[0 0 9 2 ] UTmffiK. MM t = t 2^b<OlMf 
(6a) <0^^i>% " 3 4" ts45«F*fl:t = t 3 

■HMam&mtotZo tt3o s-cii^?^^^ (7-n 

a ), >.9&f%M t : = t 5 (Cjo^T.Rtm^tbSo $ 

. bt-, B**J t.= f4.i?b©KlWt*. (6 a) CD/^V^fc 

"3 =4^- »c * s t kt ;6 ; - ^ © b#,^ *» fie 
13.0 .4.£*si? efem««B©«Ui^4:.BIii* L, 

,tg3. 0'4 T?f4-$.;l? 0 -Y V^. i ( 1.0 Na ) .frt>4 ^9 & 
v^fMt ~ t 7fC*3U>TPttb$it5o. . 
4^0 0. 9,3 ] ;^©* 5 {-Util'.O fc^ b/4>&'£ 5 

13 Vis V -t «• fclc ^ ^'tbWWim'SrfT^T v v -5 o r. 
•WCvt.oT, x Ifc l.i 5*^yvsr v 5 *-* 3 to ©- 



17 

[USA 7 ft if lc iot-f^ BfcttHfcH#aiT,3 r £ t>m 
[0094] Hlltt, ,a»*atl*©aMr©ia«»f1s* 

[0 0 9 5] Ell 1 {-*S<^T, P 5 0 1~P 5 0 4 fifE 
ft^y K 5 -hO*-J»IBfWH«rt 0 4 

fc*tJf? Lfc-f fcbffi* 5. * ^ A^-r - 

#-C-6kffl $ *u5-<£ / X/v©tt*Sr tH^ftf-St UT^ 

5. INa, 2 N a , 3 N a , , 16NaBSl s 

2, 3. , ■ l'6/X^Sr*t>'b'-C^5. ft*5, P5 

Ol.tP 5 0 2, P5 0 2 tP 5 0 3, P 5 0 3 

tP5 04t fi£*, KP5IR5 (X) fc*ltfiixT. 

[0096] Hi lfrbftfrzxo^^ mi£(Dfzm®)i¥ 

mz-ft, fiiP 5 0 1 t P 5 0 3 T*tt£$C/ X/V 
tcj;*, t. fc, fiiP 5 0 2 t P 

I^S-i' eta*sfrbtt, ■ l / X/ua# o^ftaio 

[0 0 9 7 ] £"t\ Ell ll^t^-i'Aft- hfcih, 
tf, y=7xy 3 -y7 2A^©i!Hlf (6 a) tffft 

6U:*5^T\ BVE*fS# (i'2'ld) tfTf^JZ? 

(n^-u^w) td^t), f£«p 5 o i {c*5it5W >-^6k- : 
a»'^M*ftS*t5. PWffc* -lEft^ y K 5 ©/ X;v?iJ 
5 a©V'E*m# (1 2 1 e) ^T^X-fX (n-l^< 
/v) left 9, ■{MR^pqn^-ny^ (1 2 1 g) IC^o 

15/ XMCftfo LfcWfefg-f- (121 f.) t = 

• t -r6 ~'tr"T? Rl^t^'ClKgfetsttf 'CPl'teJBV*- 
TJifE**(D/X/V^e>H*(S# (1 2 1 f ) Kt£oT 

«# (6a) ©^^StM "3 4" lCft5B$£lJt= t 1 

[0098] r fiip 5 oi \za»z><ohmm. 

fcl, §E^^ J/ K 5 ©/ X/V?!l 5 a CD V E =H§-5§- (12 1 
e) #7*7^ X (n-W^V) Kft?K MMESRJH" 
*n v ? (i 2 1 g) 'l:«otf2\ JS4V*6» fS 
8> ^10> 112, $14, f 16/ X/We*tJfc Lfc 
®<fe(B"§- (12 1 f ) tf&fM t = t 1 8 ~ t 1 9 K*5^ 

T(ESI$ti/, ttlP S 0 2l;iiJ^TJ2fE3c*©/X;U/!i> 
felHfe{§# (1-2 1 f) {-tSoT-0^^pj-(±i$^5 o 
[0 0 9 9] £JITIrHS&K:> Nf^J t = t 1 8 i^oim 
f (6a) <D;<JV*&& "3 4 ? fcfcSBfrSj t = t 2 0 
-?rCDB#.^d^tettP 5 0 3 (d&lt S-r 6kffl 
Ebf^^^^5-.-%a-P -5 -0 -S-T'fi^mS-^CD / X/U*v 
fefflHMt* (12 1 f) Klttofc-O'^j&SKfcRyt = t 2 
0~ t 2 1 fcfcVCefcttiSata. Skfc, ^|t=t2 



(10) 

18 - 

0 *>£>©&£(£■§- (6 a) CD-^/Vv^as " 3 4 " left 5 
B$£"J t = t 2 2 «r#W *©!*£!&» MfcllP 5 0 4tfe 
tta-f i^Sfcattfls&MteU tttP5 0 4T?f4flM&# 

*o/x/ix*»fesiftflr-g- (i 2 i f ) K^ofci-^as 

B#£|J t = t 2 2 ~ t 2 3 ic*5^T6ktB$;}v5<, 

[0 10 0] rcDJ:5t-[ili ld^tBJbd^.teitc, 
JJ =jxy 3 -^7 2A^CDS^ft-§- (6 a) 

tUeioT, y y^l 5&*f-Y ij yi;*-^ 3 ocd 

[oioi ] : a±»w ufcH lotii i K*i-etmtt 

• I f) «s**5«»7^ '-t©ttO||Pj»r4^-CRCC*>* 
[ 0 1 0 2j>r©J:3fc£©SBfc»HTH\ lE^Jtffl© 

[oio3], ( 2 ) m&&&m<D<<( otmymmm 

20 Eli 2fi^r^ y y^/l 5 &&:qmn<Djjfa\z&W)-rzm 

[0104 ] 0 l 2 tci^i-J: 5 t, «8S*S^{c»ijE^ 
^ y K 5 fi^PPHB©*-l6] t«Hb L/«CdS , ttg 4 0 

1\ 4 0 2 , 4 0 3, 4-0 4; 4 0 5 iz^^XH 6k 
fcblbf^SrfT?. w©t#, **©-££«Jc*5V^"T, f — A 
3t©3t*48 3 Sr«5 <t 5 ic, lis; X/v, i 2 / X 
^9/X/V, ^6/X/K ^3 /X/Vd^^O-^^ 

'■->'.-.r-" 6ktbfS>tu5oSS i fif'*/ Sn. «tv- ; «*U i-'»Stfi-<!H$«-i * i '• -. . : 

30 [01 0 5 ] Z<DX o »C|E»<s y K 5 ©#ftic-£:b-ltT 
' 5 ffi©/ X^U*s&©>r->'i?'6l:ffl*W/i^^ i ^^©6kffi' 

tttt£H-ramifcS3fcS?'8 2 ©a^7/&^^5. IE®: 
^yK5W b(-^EPHB©^-|S]^S)L, -t©^e^ 
• fig4 0 TClUfei't, ^1-5/X/^lJfCOVTlRl 

[0 10 6] /«e*5. Ell 2{^$ttXl^, L, LP, 
X, • x p ico^x©E*-^«i, 111 9 x*mw Ltchcot 
40 #®T-fc5©T, -t©tt91«3flfr*-5. 

[0 10 7] 01 2lC*i-«f±8tffi/X7VMHI (Y) *S 
Y=3©^X-fc5. C©^f«; 3ttt8-3±Sr3EI©IE 

S li-C, 16 /X^Tldo^T©-!' V;?6fcffl#<i£ 

^6ktu^®^aa-e#5. 

- [ 0-1-0- 81-EI l-3-f4,~EI l-2-(£*fx£: brfcr«K^3lE{S*S- 
so ^L-fc^'f J*?-\— hX-foZo 
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[0 10 9] IH 1 3»CioV>T, P401~P4 04I1 
1211 2^*5V^T*Lfc-|tl:fi4 0 1—40 4$;AKttl&L 

*>©•?, -t<D>/f h±co^jpm-§-t?ptm^^s 

'*#/X/v©4fcfi£rt>^ftfc^LT<'' k So 15Nafi 
fl 5/ X/U&, 1 2 N a 1431 1 2 7 X/W$r, 9 N a »4 
^ 9 V X;v£ x 6Nali^6 7 X/u«r*fr.UO*3. 
[0110] iaiotttittf, U=7iy3-^ 

7 2 i» b©**ft#' (6 a ) H>mfe'<*X& im*.t£s 
3 4^;V7) ttJ^$H2)i:, &fM t = t ,8 {dJSV^T, io 
B..VE (1 2 1 d) &T9=r4-7 (n-w</U) 

H1B#^ X IS©- v, K 5 ©/ X/WJU 5a© 
VE*{f-§- (l 2 l e) j^T.^-f-X. (fy u^/v) tc : 
ftD;-W«rtB3»RJIB^o*^---tl 21 g) t±i>^mi 
5 / X/VlwMiS LfcBMMB ■§■ (12 1 f .) . #ffio&&*b. 
114 0 1 Ulfc-^T^ 15/ X^ (15Na) H'f/ 
t = t 9 »C*5l,\TPtt±i $H?)o *wa t = 

t. 8 (6a): ; ^<«P "3 4" K« 
•5B$#Jt = t .li'O^b. ttt4:0 2fc*5»tS-l' >-^.etm 20,; 

[0 1 1.1] £ •f4®4 0 1 ^*5!t5cOtlR)il 

\Z.<. IS^y K5©/.X;V?IJ5 a ©VE*flf (12 1 . , . 
e) riST^T^ X (P— V^v) 

(12 1g) tb i>\t%i.l.2 ;XMZttfcL.tc 
HHfelf .-g-: ( 1. 2 1 f ) frfcrnZtl. ficS4 0 2ic*3^T 
112/ X;w ( 1 2 N a ) tfttSI t = t 1 1 • , 

v-.-[^.0*l. ;1 2 ] .£ATra#fc V --^ 'frs=vt8G *ife.©SiWB:^>' : i^s-i 
(6a) ©^W*$t#: " 3 4 "■ Id ft 3 t-tl2t so 

Na) d^-O-^^^J t- t 1 '3^fcV^TthtU$tu , 
5o l§S)t = t l2*^©S«lf (6a) © 

SSc*5 ." 3 4" t£ £ B#£iJ t •= 1 1 4 .£# *> , © 
Nr^^Mi®4 0 4.^*5^?)^ v^o±ta^©^m«)^ • 

£HH*&U 1£B4 0 4Tfif 6^y^ (6Na) a»£>W 
^i>i^M t = t 1 5td*5^-CBtaj£*t5<i • 
[0 113] Z<D£o\^mi 3^hh^Mhi)^£X^\C. 
V ~T^y^-?l 2^b©«2Pfs-S- (6 a) fc-^fr « 

tHC,toTv D S/v>l !i j/v 5 *- ^ 3 o© 

EfeA 7 & fid J; o Qtm^fi^JLttS r. t »V5 

[oi i4] l^ss*^©^ Bttb^fs 

ff; IBfiii^s/ KlE.roa^Stc-toXc '1*1-10©/ X . 

tot, ^©^©lEffl^vk R©£3£©a&*fc3£Pf 
©3T2 , 4K 5 . ft 8\' 3? L*l v i»4 -4: / %toiP>.h<< so 



ntmSrH : fT^-&ixf4, ±T©/ X/HcotNT©^^^ tb 

[0115] u±mm^tcmmmm^xirifi. ai#©iE 
•c; ie^—s/ Kw/x^bro^v^etai^^mi- 
< /,c5©t*, M^a 5 fB5¥i-#3 tttt, ^©^gij^ia 

^J^v—^^^^tT.©fcfc(c^H-^a«^i(l^^< t 

fc, ±ii£.LfcH;^flgK*5V-Cte; ffi^s/K©t£SS* 
(6]©3feS>t l t«SS*l^]©^ji c t?© J ^^^^ J ?^^^-*5V^T^ IE 

iiStOt'lWv^ *^PJJ4IB®—^ KSrtt^lHl^S-r 
l 5 Wt-> #*ST-fE^.y .K©.fE^S^^BfS^-f ' 
^ LT, ^lH]©IE®:*S©ra^'^:gl5©l^^il.*^-OV^ 

■ ^*|6]©*^f ©^; ^fctt«K*|6]©*S^©^-tcqt 

[0 l l 6] ifE^JS^flgtc^t^^v^thta 
©IE^Sb^{d*i tt 5 IB©-^ Fffit*3£©»®J© t (-ffi 

- [ o"i 17-1 -fc*v £t±KWU*ii^i6^«-e«rc • tea^ 

•y K 5 © / X^?iJ— ?ij(d(4 1 6 <@© / X^*5|g|^ t,^x 

Pfi^^tbS t©T?«^< , MZ-t£, ^©/ X/wic-Sr 3 
2, .4 8, 6 4 ft if Sf& -5 C t(4« 5^T't, 

it (1) ~ (-3) tr^Ttt^S*#Tfc^ 
ff, K©^t$,.IE^ii«, tr-AJt©/X^ 

[oils] u-t<om^nmn, mm sw*. ? me 
is—fitm &m&. m&m**** 

[0 119] ^©^*6<3/j:JI^JSSIco^Ttt. mz. 

tf, *S^fF^4 7t2-3 .lT>2!i f 9'#^*ffl«. Ir)^'4j7 4 0 
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*K Jris<r-? v vm<om^\a-±- Wift Wis*) 

z.5&m%®m±ft&*z.Z'Pt£< t h i mmm%% 

WV^) rtO^$r^T-#5<0X^^T*fe5o CI© 

£"£Hi£*T. '>ft< tt lo<D««rJiMM-5 0 £ io 
©I«Wf #£^Vw*«£i-2> i: v" iPWjg#JU:^tf&©l£ 

[oi 2 o] z<Dy</^m^<o$mm^-t u-c«, *b 

WWII 4 4 6 i3-3-=5 '9 >IDSg4 3 4 5 2 6 2% 

f 4 3 1 3 1 2 4 , #M»*fclE«l**l-C^**#Sr«ffl 
[0121] B»~5f "KOfll^'t'U-Ctt. ±J&<D&Wm 20 

■:*i-S*iM*flFJB'4-5'5-8'3"3 3"g^tt», KBOtttHB-' 
4 4 5 9 6 0 0^-WiW#SrfflV^«J5Jct*58Wfc'&*^ 

M*-t-5#MBg5 9-1.2 3 6 7 0 -§-^$8-^3^1^ 

M-*i-S'W58BS5 9-1 3 84 6 1 #^lrS<5vv^ 'so 

[0 12 2] fS®^g^f2®-c*t 2>g^CfE^iE 

fl£©*Bfc»ft: J^W 7"©fB& 

[0123] JO jt-O ±fE©3?J£»f§-C-Ift9! LfclESk^ 

©-T omfetF^Wz-tii %*m&&.<oi~v 4 -?<n 

[01,24] K'JbKMtfeB«8toi*l:, IB 

ctiiiE*igit|;£-jf££fcT-# 5 ©-?£?:£ v^i><ox 

• yf->^fir • ^ y — = A«E*f3 v » tt 

*> 3 v ^Ji i tv h (OMfr-S *>* »c J; 3 ^flUm JR^g* 4 1* a 5 so 
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fe5o £fc> SE«kir±SiJOStUJ*fT5^«letlB i E~KSr 
[0125] £ Iftft&ltOlBft*- Kt LT(iH 
K i-Mblzm A^^©M^*3-&»c J: o T T* 

[0 1 2 6]'«±tftW.bfc*Jt©J»lfifc*JV^tt, ^ 
h^iC-C'fi^ V^ i^SrS 0° CVM.7-0" CtAT 
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